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WORLD PETROLEUM 


No matter how you look at it... 


SERVICE 


Whatever the GRADE and the VOLUME of 
NATURAL GASOLINE 


Just rely on WARREN'S versatile facilities to give you depend- 
able deliveries . . . WHERE and WHEN and the WAY you 
want them. 


TULSA, OKLAHOMA e Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 






























Knowing Where and When to Stop 


How much must be invested in a new plant to provide optimum return today 

and yet hold costs of future expansion to a minimum? How many 

process units, of what type and capacity, are needed to meet both current 

oa requirements and the changing product demands of a few years 
hence? Should parts of the plant include excess capacity now 
or can additions be made at a later date 


without risk of penalty? 


These questions can be answered best by an organization 
specializing in petroleum refinery and petrochemical 
plant engineering. Through better engineering, The 

M. W. Kellogg Company can ensure that plant investment 
and operating expenses are established at the 

optimum point with an early on-stream date. 


Evidence of the economic advantages of working with 
Kellogg is found in the plants of leading oil and 
chemical companies the world over. Two recent 
examples, one a petrochemical plant in South 
Africa and the other a petroleum refinery 

in the United States, are described in 
separate ‘‘Kelloggrams”’. 
Copies available on request. 


REFINERY PROCESS DIVISION 
THE M. W. KELLOGG COMPANY 


711 THIRD AVENUE, NEW YORK 17, N. Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto « Kellogg International Corporation, London 
Companhia Kellogg Brasileira, Rio de Janeiro « Compania Kellogg de Venezuela, Caracas 
Kellogg Pan American Corporation, New York « Societe Kellogg, Paris 
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BENCH-SCALE DISTILLATION EQUIPMENT. The Center has 
various types and sizes of apparatus to distill any size sample 
from one cc to a tank-car load. 


Unique Lummus Engineering 
Development Center-30 Minutes 
from Manhattan—Proves Out 
Processes Before Construction 






MOST PILOT UNITS at The Center are put to background center. can be widely varied. At right 
gether from standard “building blocks.” Skid is electrical control cabinet. All switches, relays 
Ata new 150.000 square-foot Center near the Newark mounted charging units such as the one at left and controls not sed in explosion-proof boxes 
Airport, the Lummus Company is expanding a long- hold tanks, heaters and pumps for transfer and are enclosed in cabinets like this one, pressurized 
" , ‘ . ir x3 metering. Process equipment, here shown in — with outside air to exclude process vapors 
established engineering development program into a 
. ° ° ° a ° P RE Lg ee ss 
major service to the process industries. The intensive ae 


pilot plant investigations carried out here will, in the 
years to come, spell the difference between rash gam- 
ble and sound plant investment for many manufac- 
turers in the chemical, petroleum, pulp and paper and 
allied fields. 

For a complete description of the Center and how 
it can help you bridge the gap between laboratory re- 
search and successful production, write for the 16- 
page brochure “Lummus Engineering Development 
Center.” Address The Lummus Company, 385 Madi- 


son Avenue, New York 17, New York. 
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ENGINEERS AND CONSTRUCTORS FOR INDUSTRY : = 
ANALYSIS OF MATERIALS processed and pro engineers, Here a laboratory technician deter 
ATON ROUGE A 2 A duced in pilot operations at The Center is an im mines the composition of a multiple-component 
KRACA ° NDON « PAR * THE HAGUE -* MBAY portant part of the work carried out by Lummus gas, using a gas chromatography technique 
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will your next 
construction job be? \ 


Wherever on the face of the earth you choose 
to build, you'll find Procon construction 
experts ready to serve you. All you do is 


pick the spot... Procon does the rest. 


Oil refinery, petrochemical plant or 
chemical plant, Procon will put an organiza- 
tion of highly skilled designers, engineers 
and construction crews to work on your job 


the minute you say, “Go!” 


What’s more, your job will be completed 


on time (or ahead of time) and it will be right! 


We're sure your experience has taught you 
that the highest quality job is always 
the most economical. Got a job to be done? 


Call on Procon. 


PROCON Peogeaze 


Tit) MT PROSPECT ROAD. DES PLAINES. ILLINOIS. U.S.A 


PROCON (CANADA) LIMITED, ToRONTO 18 ONTARIO CaNaD~a 
PROCON (GREAT BRITAIN) LIMITED. LONDON WwW Cc. 2 ENGLAND 
PROCON INTERNATIONAL S.A... SANTIAGO OE CUBA 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES 


Photos courtesy of Michael Todd's Academy 
Award winning production, ‘‘Around 
the World in 80 Days" 
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PETR E<9 electric processes 


are contributing 
to the AUTOMATIC CONTROL 
of petroleum producing 


and refining operations 
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Throughout the world, Petreco electric processes are eliminating 
the many problems and uncertainties that used to grow out of proc- 


essing guesswork. 


By incorporating the advantages of automation, Petreco units 


are changing many a processing “art” to an exacting science. 


Petreco designs, constructs and services electric petroleum treat- 
ing equipment to perform many processing functions—automatically, 


continuously and with precision control. 


For complete information on any 
or all of these processes: 


ELECTROFINING 
SWEETENING 
DESALTING 

LUBE OIL TREATING 
DESAPONIFICATION 
SEDIMENT SEPARATION 
= DEHYDRATION 


WRITE 
OR CALL 


WwW 


SEDIMENT SEPARATION 


pt i pie SY 
> ib , 


A DIVISION OF PETROLITE CORPORATION 


3202 S. Wayside Drive, Houston 1, Texas e 1390 East Burnett St., Long Beach 7, California 


Specialized Electric Petroleum Treating 
DESALTING e DEHYDRATING e CAUSTIC WASHING e ACID TREATING #® DOCTOR TREATING 
AP-57-1 SWEETENING e NAPHTHENIC ACID REMOVAL e SEDIMENT REMOVAL 
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Single-stage compressor, type HB. For eco- Two-stage angle compressor, type YC. Most 
nomical, continuous supply of air in smaller compact unit for its capacity. Available up 
quantities. Sizes range from 10 to 125 hp to 250 hp., and in larger sizes in similar type 
( Bulletin L-640-B1C ) DYC. (Bulletin L-676-B1A) 


ct ¢ 


Horizontal duplex compressor, type DC-2. Balanced opposed compressor, type BDC. 
\ two-stage compressor designed for heavy- Versatile—ideal for either multiple or single- 
duty service. From 250 to 3,000 hp. (Bulletin service applications. Sizes trom 300 to 10,000 
L-675-BIB) hp. (Bulletin L-679-B1) 


SUTC gas-engine compressor. Most complete Vacuum pump. This Worthington ‘‘compres- 
process flow flexibility with 2-cycle compact sor in reverse” provides pressures as low as 
ness. Available in ratings from 750 to 2,500 25 psi. Available in sizes from 10 through 
hp. (Bulletin $-550-B23D) 2,500 hp. (Bulletin L-600-B9-4) 


No compromising machine selection 
with this complete compressor line 


There’s a Worthington compressor and drive for every compressor need 

. ranging in size up to 10,000 hp; air and gas pressures to 35,000 psi. 
For information, see your nearest Worthington distributor, or write: 
Worthington Corporation, Department O.C., Harrison, N. J., U.S.A. 
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SAINI SAMOS 


The sign of value around the world 








US Interior Department has turned down suggestion of John 
Sparkman (D., Ala.), chairman of a Senate Small Business 
Committee, that Interior set up a “bold and imaginative pro- 
gram” to help the independent refiner. Hugh A. Stewart, 
Interior’s oil and gas director, said the independent is “active 
and aggressive” and “maintaining” his place; the evidence 
seems to show “a betterment” of his position. Thus there’s no 
need for any program. 


To Patent Federal Minerals 


Secretary Fred A. Seaton has proposed regulations to allow 
patenting of oil, gas, oil shale, and other minerals on lands once 
in the hands of the government but now in private ownership. 
The regulations are to pave the way for persons who filed 
claims before February 15, 1920, to develop the deposits. The 
operator would have to pay the person holding the surface 
rights for any damage. 


About-Face On Gas Legislation 


Congressmen opposed to legislation to ease federal price and 
other controls over natural-gas producers seem to have made 
an about-face. For years they claimed price controls were 
needed because of a tight supply and increasing demand; thus, 
a “sellers’ market.” Now they argue there is “abundant” 
supply; therefore, the incentive for production, which would 
come with easing controls, is not needed. 

Considered by the House this year, the measure is expected 
before the Senate next year. As reported by the House Com- 
merce committee, the measure would forbid utility-type con- 
trol over gas prices, but give FPC authority to determine 
“reasonable market price.” All facilities of independent pro- 
ducers would be free of FPC control. 

Because of House Speaker Sam Rayburn’s (D., Texas) 
popularity, some House members did what they could to help 
the natural-gas bill while preparing to vote against it. Repre- 
sentative Howard Smith (D., Virginia), chairman of House 
Rules Committee, voted to send ‘the full bill to the House for 
a vote, but said he would vote against it on the floor. Bulk of 
his constituents are gas consumers. 


Loses Overcharge Suits 


Department of Justice is leaning toward appeal of the deci- 
sion in the overcharge suits against Standard Oil Co., (Calif.) 
and the Texas Co. Decision may not be disclosed until late in 
September, the deadline for notice of appeal. Unless the gov- 
ernment does appeal, chances are it will have to ask dismissal 
of similar suits pending against Standard Oil Co. (NWJ.), 
Secony Mobil Oil Co., and affiliates of each. 
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Foreign Operators Embattled 


US oil companies with operations overseas face battles ahead 
to ward off antitrust, tax, and other actions being urged by 
some powerful voices in Washington. This is certain no 
matter what kind of a report finally comes out of the 
oil-for-Europe hearings of a Senate Judiciary subcommittee on 
anti-trust. Senator Joseph C. O’Mahoney (D., Wyo.), hearings 
chairman, is one who presses for vigorous actions against large 
oil firms. While recent criticism of oil arising from hearings 
was basically from four staff reports to subcommittee mem- 
bers, things now have taken a new turn. A draft report is 
regarded fully as bad for oil as the staff papers. The report car- 
ries some 28 conclusions and recommendations, of which the 
most important are: (1) Arabian-American Oil Co. and the 
four companies which own it should come under a “complete 
study” by the DJ antitrust division. (2) Aramco’s “tax credit” 
position with the USA should be studied to see if changes are 
needed to levy higher taxes. Any changes would affect all US 
firms abroad. (3) 274% income-tax depletion should be 
limited to oil operations within USA; now given overseas op- 
erations. Under this and tax credits, Aramco, for one, owes no 
income tax to the USA. (4) US firms should be required to 
register with the government all contracts and agreements 
with foreign governments affecting commerce. (5) Crude im- 
ports, if they are limited, should be restricted by import duty 
or government edict—not voluntary means. 

Also (6) oil pipeline ownership of major oil firms in the 
USA should come under DJ study to see if they are a mono- 
poly, are used to deny outlets to producers or to independent 
refiners, or for price discrimination. (7) Antitrust immunity 
should be withheld from new projects—such as proposed 
Middle East pipeline—pending complete review of program. 
(8) Oil and other industry advisory groups to government 
should have government officials as chairmen. National Petro- 
leum Council, thus, would be changed. (9) Crude prices this 
year were raised with Suez crisis as the “pretext.” 


Fowler Report 


A spirited defense of the government-industry teamwork to 
move maximum oil to Europe, meanwhile, lies in a final report 
on MEEC operations. The report, which is to Secretary Seaton 
as administrator of the voluntary agreement, calls the program 
“outstanding” and a “success.” What’s more, it adds, “the same 
tools” of government-industry cooperation should be used in 
any future oil crisis. The report went to Seaton at end of July, 
and was signed by Ralph S. Fowler, director of voluntary 
agreement, now a government employee formerly with Ara- 
bion-American Oil Co. 


Anderson Takes Office 


Robert B. Anderson, former oil man, was sworn in as Sec- 
retary of the Treasury, July 29, as George Humphrey stepped 
down from the post. 
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@ Meet the MARINER! | 


ew UNIT Crane 
for OFF-SHORE 
\. OPERATIONS! 


4 


Here is a new full-revolving, stationary-mounted crane — the UNIT 
Mariner — specially designed for off- shore drilling operations. Con- 
ceived, developed and perfected by UNIT, the Mariner meets all 
requirements for cargo handling from a fixed mounting as applied to 
ships, barges or off-shore platforms. Unlike conventional cranes, the 
Mariner emphasizes unusual strength in turntable, roller path, rollers, 
hook shoes, boom and hoist mechanism. 

A special, heavy-duty “A” frame permits capacity loads with ex- 
tended boom at long radius. The famous UNIT sealed cast gear case 
serves as a protection against salt spray. 

SAFETY is a major feature. Incorporated in the Mariner design, are 
positive and mechanical boom stops. These boom stops control the 
angle of elevation and prevent the boom from whipping back. Also the 
safety-promoting Full Vision Cab enables the operator to see what he is 
doing at all times. Load ratings are based on high factors of safety. 
Yes, the Mariner is designed primarily for 
your type of cargo handling. Get the facts. 

Send for bulletin — NOW, 


UNIT CRANE & SHOVEL CORP, 
6617 W. Burnham St, © Milwaukee 14, Wis., U.S.A. 
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Behind the Ships that Set the Pace... 
a Master’s Touch in Oil 





World’s mightiest ship, the Navy’s newest ocean- 
going airfield—U. S. S. Saratoga... 

Maiden voyage of the world’s first atomic-powered 
submarine... 


All the Atlantic Blue Ribbon Winners, from the 
Mauretania to the S. S. United States... 


World’s fastest boat, 225 miles an hour 
Campbell's Bluebird... 


Donald 


['wo-fifths of all the world’s freighters . . . 


The race horses and the work horses of the seas 


have one thing in common—sSOCONY 
master touch in lubrication. 


MOBIL’S 


Good reason! When the chips are down—when 
records are at stake—when schedules must be met— 
the men who know marine machinery look to 
SOCONY MOBIL for its protection. 


* 7 + 
Wherever there’s progress in motion—in your car, 
your ship, your plane, your factory, your farm or 


your home—you, too, can look to the leader for 
lubrication. 





SOCONY MOBIL OIL COMPANY, 


LEADER 


IN LUBRICATION FOR 91 


INC. 


YEARS 


Affiliates: General Petroleum Corporation, Magnolia Petroleum Company 


WORLD PETROLEUM 





SEPTEMBER, 


















1957 





M-S*® CRACKING CATALYSTS 
Silica-Alumina (13% and 25%) 
Silica-Magnesia (experimental) 


REFORMING CATALYSTS 
Catforming Catalyst—Silica-Alumina-Platinum 
Powerforming Catalyst— Alumina-Platinum 


DEHYDROGENATION CATALYST 
Chromia-Alumina 


POLYOLEFIN CATALYST 
Chromia-Silica-Alumina 


DEHYDRATING AGENT 
Silica Gel 


ANTIOXIDANTS 
Dav-Ad 101 (alkylated phenol) 
Dav-Ad 102 (alkylated phenol in toluene) 


Complete laboratory facilities and technical assistance 












DAVISON CHEMICAL COMPANY ay 
Division of W. R. Grace & Co. 
101 North Charles Street, Baltimore 3, Maryland \ 
SALES OFFICES: Chicago, Ili.; Houston, Tex.; New York, N. Y.; 
Baltimore, Md.; San Francisco, Calif.; Tulsa, Okla. 
In Canada: Davison Chemical Company Ltd., Toronto. 
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Pacific Petroleums-Merrill Merger 


Pacific Petroleums Ltd. and Merrill Petroleums 
Ltd. have approved a $200 million amalgamation 
under which they would merge assets as two of 
western Canada’s largest independent oil com- 
panies. Proposal is subject to approval of Merrill 
shareholders. It provides for merger of the two 
companies on the basis of one share of Pacific 
for two shares of Merrill. 


Promising Oil Strike At Harmattan 


A promising new oil strike east of Harmattan in 
west-central Alberta has been made by Shell Oil 
Co., and latest drill-stem tests indicate the well 
may open a completely new field in that area. 

The company announced in Calgary that the well 
flowed oil to the surface during the intervals 8,454 
ft to 8,500 ft and from 8,493 ft to 8,530 ft—recov- 
ering 790 ft and 1,710 ft of oil, respectively. Top 
of the Mississippian formation was encountered at 
8,457 ft. Total depth at latest reports was 8,560 ft. 
The operator will make additional tests before 
completion. 

The well, Shell-Canadian Superior C-724, is lo- 
cated in T. 32 R. 4, west of the 5th meridian, about 
two miles southwest of Great Plains-Shell-Cana- 
dian Superior Eagle Hill 7-29, a shut-in Mississip- 
pian gas well. A 65-mile line of Cremona Pipe- 
lines Ltd. runs to Calgary from the Sundre, West- 
ward Ho, Harmattan, and Elkton fields. 


Devonian Discovery Sets Off Drilling 


A spurt of drilling has been touched off in the 
Innisfail area, 60 miles north of Calgary, Alberta, 
by a major Devonian reef discovery announced 
recently by Canadian Oil Companies Ltd. At least 
four follow-up wells were to be drilled in rapid 
order as offsets to the significant discovery, White 
Rose-C and E Innisfail 1-16. COC’s first follow-up 
was to be at a location 1% miles southeast of the 
discovery. In addition, sites have been selected for 
an east and a north offset. Other drilling is ex- 
pected to cover several sections. Observers believe 
the prospective new field stands a chance of equal- 
ing the stature of Alberta’s Leduc or Redwater 
fields. Pay zone of 148 ft of oil-bearing reef, found 
by the 1-16 discovery, exceeds that of both those 
fields 


Alberta Gas Line Starts Deliveries 


Plans were completed in July for the first move- 
rnent of natural gas from Alberta through the 
Alberta Gas Trunk Line system. Alberta Premier 
E. C. Manning started the flow of gas from Alberta 
into the 18-in. main line at the South Bindloss field 
in eastern Alberta, from which the first supply for 
the Trans-Canada Pipe Line will be drawn. It was 
expected Trans-Canada would start delivering its 
gas to Regina and Winnipeg in late summer. Ap- 
proximately one billion cubic feet of gas will be 
required to fill the Trans-Canada line from the 
Alberta-Saskatchewan border to Winnipeg, Mani- 
toba. 


16-In., Pipe and Casing in Canada 


16-in. line pipe and casing in outside diameters 
of 1034-in., 85-in., 7-in., 5%-in., and 4%-in. has 
been announced by Alberta Phoenix Tube & Pipe 
Ltd., Edmonton, Alt., Canada. Capital investment 
necessary to undertake this expansion program is 
estimated at approximately half a million dollars. 
The mill has been in production now for 10 months, 
and during this period has shipped more than 
40,000 tons of API line pipe from 3'%-in. to 1234- 
in. OD, the present maximum capacity of the mill. 
By modification of the mill line, this capacity can 
be increased to 16-in. 


Year-Round Pipeline Construction 


Contractors in Canada look for pipeline construc- 
tion to become almost a year-round operation. Work 
last winter on stringing, right-of-way, and welding 
was hardly interrupted; and the last major project 
of the 1957 season, the northern Ontario section of 
the Trans-Canada gas line, is thought likely to 
extend past Chr'stmas. Cold-weather techniques 
have been successful. Winter right-of-way work 
also expedites travel over muskeg areas. 


Approval for Gas Export Line 


The new proposed natural-gas export pipeline to 
run from Edmonton area south along the Rocky 
Mountains east slope and across to California, with 
guaranteed market of 400 mmef per day to be taken 
by Pacific Gas & Electric, is believed to have best 
chance of approval by all authorities to which ap- 
plications must be made. It is thought the West- 
coast Transmission plan for a pipeline from Savanna 
Creek field may be merged in a new plan sponsored 
by Northwestern Utilities Ltd. 

The hottest place for natural-gas discoveries in 
western Canada for the next few years is likely to 
be the Rocky Mountain foothills belt which the pro- 
posed gas pipeline will traverse. Two sensational 
discoveries of recent months are Shell Waterton 
Park and Texaco Castle River, both now being 
evaluated with stepout wells. Unofficial estimates 
place each reserve at better than one trillion cubic 
feet (1 mmmmef). 


Canada Has Own Cracking Catalyst 


Now in operation is the $6 million plant of 
Davison Chemical Ltd., at Valleyfield near Mon- 
treal, for production of synthetic fluid cracking 
catalyst for Canadian refineries—thereby contribut- 
ing to the self-sufficiency of the country’s oil 
industry which hitherto had been dependent en- 
tirely upon USA sources of catalyst supply. 


Geophysical Maps of Saskatchewan 


Saskatchewan Department of Mineral Resources 
has published three additional geophysical maps, 
two of which are regional magnetic maps of north- 
ern and southern Sasketchewan and one a com- 
posite seismic of the northern part of the province. 
They may be obtained at a nominal charge from the 
Petroleum and Natural Gas Branch, Department of 
Mineral Resources, Administration Building, Regina. 


Trans-Canada To Carry Gas This 
‘ Summer 


There'll be natural gas flowing through the Trans- 
Canada Pipe Lines Ltd. project this summer under 
present plans. And, as new pipe is laid, it will be 
tested as soon as possible, and then gas will be run 
through the new segment. That, at least, is the 
present plan. Backers of the project, who are con- 
fident of going on to Montreal with the line, plan 
to bring in gas up to one valve away from actual 
construction work. That is about 18 miles. Laying 
to Port Arthur, Canada, is planned this year. 

As construction resumed after the winter on May 
8, some seven spreads went into action. A spread 
handles 70 to 110 miles. There are 200 to 250 men at 
work on each. Many of the workers are university 
students, some of them student engineers. Employ- 
ing of engineers is regarded as a farsighted plan of 
the venture, which will be training students it wants 
for future service with the pipeline, and for other 
pipeline work in Canada. More pipelines in Canada 
are seen as a must in the years to come. In fact, the 
Trans-Canada venture is being laid with the future 
in mind. Thus, the river crossings, which are ex- 
pensive, are being laid double for two reasons. One 
is to have a safety route. The other is to be ready 
against the day when the line will be looped, or 
doubled. This is confidently forecast in four to five 
years. 

E. K. Brittain, on loan from Tennessee Gas Trans- 
mission Co., is project manager for the work from 
Burtstall, Saskatchewan, to Kapuskasing, Ontario. 


Badger Has Canadian Affiliate 


Badger Manufacturing Co., Cambridge, Mass., 
has announced establishment of Canadian Badger 
Co. Lid. for the design and construction of oil- 
refining, chemical, pharmaceut-cal, ore processing, 
and paper-manufacturing plants in Canada. Ad- 
dress of the new company is 25 King Street West, 
Toronto, Ont. President is John C. Starr. 


Pembina Conservation Plan Approved 


The $17 million gas-conservation plan for the big 
Pembina field in Alberta has received approval of 
the provincial Oil and Gas Conservation Board, 
and formal decision is expected shortly. 

Under the plan, Pembina would be divided into 
nine areas—each established as an entity with its 
own pipelines leading from wells to a compres- 
sion plant. Nine of these plants would be for lique- 
fying propanes and butanes. Peak production has 
been estimated at 200,000 gal of liquid products per 
day from a central fractionization plant. Gas in 
the Pembina field now is flared. Amount involved 
in the conservation scheme is expected to total 
about 25 mmecf by October of 1958. Trans-Canada 
Pipe Line Co. reportedly has offered to purchase the 
gas. All major operators in the Pembina area re- 
portedly have not signed contracts for participa- 
tion in the project. 


New Oil Records in 1956 


Despite the Suez crisis, the Free World petro- 
leum industry in 1956 continued to establish new 
records in the volume of products supplied to con- 
sumers and in capital investments required for the 
facilities, according to the just published Finan- 
cial Analysis of the Petroleum Industry, prepared 
by Frederick G. Coqueron, analyst, for The Chase 
Manhattan Bank. 

Total demand for petroleum products in the Free 
World amounted to 156 million barrels daily in 
1956, a gain of 7.4% over 1955 consumption. As in 
recent years, other countries showed a greater rate 
of increase in their use of oil products than did 
the United States. Free foreign demand was up 
12.7%, while USA consumption increased only 3.5%. 

Crude-oil production in the Free World reached 
a new high of 148 million barrels per day, an in- 
crease of 7.9% over the 1955 output. Refinery 
throughput amounted to 14.7 million barrels daily, 
or 8.7% more than in the previous year. 

At the close of 1956, the study states, Free World 
crude-oil reserves were at the highest level in 
history, totaling 200 billion barrels, distributed as 
follows: Middle East 70%, United States 15%, Vene- 
zuela 7%, and other countries 8%. Net increase 
in the United States during 1956 amounted to 
only 0.4 billion barrels. 

Earnings and dividend payments of American oil 
companies rose to new levels—the relative gain in 
income over 1955 being greater abroad than in the 
United States. The 33 major oil companies covered 
in the analysis reported combined net income of 
$3,003 million compared with $2,668 million in 1955, 
an increase of 126%. These companies paid cash 
dividends of $1,268 million, or 42.2% of net earn- 
ings, to stockholders. 

The Free World petroleum industry continued to 
make substantial outlays for capital investments, 
exploration, and research. Capital expenditures by 
the entire industry in the United States and abroad 
during 1956 amounted to $9.7 billion—up 17% from 
1955. About $6.1 billion, or 63%, went for properties 
and plants in the United States, while $3.6 billion 
was spent for facilities in foreign areas. The com- 
bined outlay was distributed by departments of 
the business as follows: 61% for production facili- 
ties, 10% for transportation, 16% for refining, and 
13% for marketing. 

During the past 10 years, 1947-56, expenditures 
by the entire petroluem industry for capital in- 
vestments and exploratory purposes have totaled 
$69 billion—about $47 billion, or 67%, in the United 
States, and the remainder in foreign countries. 

According to The Chase Manhattan report, the 
gross investment in fixed assets employed by the 
industry in the Free World at the end of 1956 
approximately $70 billion, of which 62% was located 
in the United States and 38% abroad. 
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If you're considering deeper or higher pressure wells— 


THE WELL HASN'T YET BEEN DRILLED that can ap- 
ply the pressure Timken” oil and gas well steel tub- 
ing can take. To meet the trend to deeper wells and 
higher pressures, here’s tubing that can take internal 
pressures up to 15,000 psi. 

And Timken seamless steel tubing goes beyond the 
stiffest specifications of the American Petroleum In- 
stitute. The highest API specification—5A—calls for 
a yield strength of 105,000 psi. We offer you up to 
125,000 psi yield strength, with maximum uniform- 
ity of properties and quality. 

Timken seamless steel tubing is available in a 
variety of sizes and analyses. Some are specially 
selected for corrosion resistance. All provide 
high ductility. 

Into every foot of Timken seamless steel tubing 
goes 24 years of experience in pioneering high pres- 


sure seamless steel tubing applications for the petrol- 


eum and other industries. Several extremely deep oil and 


gas wells are now using 
very satisfactory results. 

FREE ENGINEERING STUDY 
A recent study by Timken 
Company metallurgists 
reviews the properties of 
various alloys and their 
application to oil field op- 
eration. Get your free copy 
today of “Timken Oil and 
Gas Well Tubing”’. Write: 
The Timken Roller Bear- 
ing Company, Steel and 
Tube Division, Canton 6, 
Ohio. Cable: ‘‘Timrosco”’. 


Fine 
Alloy 


r 


iste 


THE TOMEEN ROLLED pean: 


Timken seamless tubing with 


TIMKEN 
OIL AND GAS WELL 
TUBING 


High Suength and Cameston Resistant i 
| 
| 
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SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 


See the first Timken Televent hour, in color, “Eleven against the ice—story of the Antarctica Turnpike”. NBC-TV, Monday night, Sept. 23 
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IN CANADA 


Manning, Maxweli & Moore 
ef Canada, Ltd., Galt, Ontario 


Ashcroft Gauges 
Consolidated Safety and Safety Relief Valves 
Hancock Bronze and Steel Valves 


MAXWELL 


M 


TRADE MARK 


MANNING 
‘INI IYOOW 3 
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Export Division °¢ 


IN BELGIUM 


Ateliers Jaspar, S.A., Liege 
Consolidated Safety and 
Safety Relief Valves 


IN FRANCE 


SAPAG, Paris 

Consolidated Safety 
Relief Valves 

Hancock 1500# and 25004 
Steel Valves 

Hancock 800% Type 950 
Steel Gate Valves 

Hancock Steel ‘‘Flocontrol’’ 
Valves 


IN ENGLAND 

Dewrance & Co. Ltd., London, S.E. 1 
Ashcroft Duragauges 

Ashcroft Pneumatic Transmitters 
Consolidated Safety Relief Valves 
Consolidated Safety Valves 

Consolidated ‘‘Maxiflow” Safety Valves 
Consolidated ‘‘Electromatic’’ Relief Valves 


Hancock 800% Type 950 Steel Gate Valves ne IN WESTERN GERMANY 


Deutsche Babcock & Wilcox 
Dampfkessel-Werke, 
Oberhausen (Rhein!) 


Consolidated Safety 
Relief Valves 


Consolidated Safety Valves 


Consolidated ‘‘Maxifiow’’ 
Safety Valves 


Consolidated ‘‘Electromatic’’ 
Relief Valves 


IN ITALY 


Societa Carraro & Co., Milan 
Consolidated Safety Relief Valves 
Hancock Temperature Regulators 
Filotecnica Salmoiraghi—SPA, Milan 
Ashcroft Duragauges 

Ashcroft Pneumatic Transmitters 


Precision manufacturers in England, France, Belgium, Western Germany 
and Italy are now helping to meet demand by the petroleum industry 
for world-wide application of our products. From these licensees you can 
specify our gauges, industrial instruments and valves... pay for them in 
the currencies of these countries. 

The production equipment and skills of these licensees match the high 
standards of product quality and performance that have long distin- 
guished our gauges, safety and safety relief valves, pneumatic trans- 
mitters and steel valves. They are building into these products the 
same dependability and long service life that have earned high pref- 
erence from the petroleum industry in the United States, Canada and 
Latin America. 

When you specify our brands from these licensees you can do so with 
every confidence that your strictest specifications will be met. Let 
them know about your present facilities and future plans. They will 
gladly assist you with experienced counsel and specific product data. 
Or write to our Export Division as noted below. 


MAXWELL & MOORE, INC. 


Chrysler Building East, New York, New York, U.S.A. 
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Recognizing that delays in interpretation can sometimes 
be costly, Petty offers a time saving answer with the 
“Mobile Vari-Plotter,"’ an on-the-scene data processing 
laboratory contained in the field recording truck. 

This magnetic recording unit is capable of quickly 
producing fully corrected record sections at the 


fo Te r) site of Petty exploration parties anywhere in the world. 


THE FASTEST THING ON WHEELS 


* 
Explora wn Right inside this recording truck, corrections for 


weathering, elevation and step-out are all applied, and 

records are timed to a common datum reference in just a 

matter of hours. Because the “Mobile Vari-Plotter’’ ‘ 
eliminates the need for central office record processing, \ 
your exploration dollar goes farther when using 

this new Petty service. 

Again, Petty’s personnel, equipment, methods and 









experience have teamed up to give you more advanced, 


economical and rapid exploration service. Put it to 


t 


" 
4 


% 


profitable use ... today. Phone, write or call 
the nearest Petty office. 


“Mobile Vari-Plotter’’ truck carries magnetic recording and complete data processing equipment 


rrorry, 





GEOPHYSICAL NGINEERING Co. 


SAN ANTONIO 5S, TEXAS 


District Offices: Houston, Tulsa, Billings, Lafayette 


SEISMIC GRAVITY MAGNETIC SURVEYS 
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13 important UOP processes to serve 


UOP Fluid 
Catalytic 
Cracking 


Dehydrogenation 








Visbreaking 


the oil refining business 


Penex™ 


Wherever you go, the world over, you'll 
find these UOP processes helping refiners do a better job. 


The names displayed here identify some of the most widely used and best 
known refining and petrochemical processes made available to the entire 
petroleum industry by Universal Oil Products Company. 


But mere process names and techniques do not indicate the full measure 
of their importance to the industry. What really counts is the ability to adapt 
the right processes to each individual refiner’s needs. 


UOP is not just in the business of developing and licensing refining processes. 
That’s only the beginning. The big part of our job is helping the individual 
refiner make use of our modern developments to better his operating and 
economic position by producing a larger volume of high quality products 
from every barrel of crude he processes. 


That’s why UOP refining and petrochemical processes are highly flexible 
in design, in through-put, in product, tailored to the individual refiner’s 
needs. That’s why UOP carefully analyzes the economics of any process in 
relation to individual product and market requirements. 


For more than forty years UOP has followed the policy of making sure that 
its developments are applicable, economically and practically, to their user’s 
needs. Whatever the processing needs Universal will continue to serve the 
oil refining business well. 


UNIVERSAL OIL PRODUCTS COMPANY 


A 30 Algonquin Road, Des Plaines, Illinois, U.S.A. 


More Than Forty Years Of Leadership In Petroleum Refining Technology 
*Trademark 
Catalytic 
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...proof of 





Parsons’ 


performance! 


60‘. of Parsons’ contracts for the 
design and construction of 
hydrogen desulfurization, sulfur 
recovery and catalytic reforming 
facilities have been with previous 
customers. Proof positive of 


satisfactory performance. 


PARSONS 
rman proyhens 


THE RALPH M. PARSONS COMPANY 


ENGINEERS* CONSTRUCTORS 
LOS ANGELES 
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New survey reveals 


hidden buying motivations 


of service station customers 


Refiners realize substantial 
savings by purchasing 
additives in quantity 


If you are now buying your additives 
in drums, you can save well over a 
thousand dollars each time you order 
a DuPont additive by the tank car. 





With Du Pont Fuel Oil Additive No. 
for example, a Mid-Continent re 
finer can save 8.4% on a carload by 
simply taking delivery in a 4000-gallon 
tank car instead of an equal quantity 
in partial car drum shipments. With 
DuPont Antioxidant No. 22, the sav 
ings range as high as 8.9’. 

These figures are, of course, based 
on freight rates between — specific 
points, and the savings vary according 
to the shipping distances. 


9 


How much can YOU save? 


To answer that question for you, one of 
our representatives will be glad to call 
at your refinery and study applicable 
freight rates and inventory patterns. 
He will then determine the most con- 
venient handling method for you, and 
figure the exact saving you can make. 


Still another in a series of Du Pont-sponsored survevs has recentls 
been completed by National Analysts Inc. The findings will soon be 
available in booklet form. 

The objective of the survey was to determine what emotional reac 
tions influence motorists to choose a service station. a brand of gasoline 


ora TBA product. 


NE AVOIDANCE 





THE NEW DUPONT MOTIVATION SURVEY REPORT has been pockaged as a convenient 
flannelboard presentation. Roberts W. Brokaw, of Petroleum Chemicals Sales Promotion 
demonstrates here how the results can be presented at meetings in easy-to-understand form 


Pp hol i , basic needs which can be fulfilled 
sychological needs through purchase of service station 
The psychologists in conducting the | products and services 


study determined that there are four | 1. Play—use of car for recreation 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc | over 9 
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2. Aggression—desire for speed and 
fast acceleration 


New Survey 


3. Conservance—need to preserve car 
as an investment 

4. Infavoidance—the desire to avoid 
the appearance of inferiority 


Specific products 


Gasoline sales, as you might suspect, 
are most influenced by the play and ag- 
gression needs. This finding indicates 
that gasoline advertising should appeal 
to motorists’ desire for recreation and 
powerful car performance. 

It was found that motor oil and 
grease satisfy the conservance need. 
Che promotion of these products should 
be directed accordingly. Body polish, 
which might be thought to satisfy the 
need, actually  gratifies 
more often the need for infavoidance. 
So do white sidewall tires. 


conservance 


Anxiety influences 


[wo of the areas explored were anxie- 
ties about product quality and service. 

Apparently women drivers are more 
concerned than men about tire quality 
and repair. This may be because a 
flat tire is a greater inconvenience to 
women. 

Women appear to have also a more 
generalized anxiety over automotive 
products they buy. This is possibly due 
to their having, in general, less me- 
chanical knowledge than men. 


Perceptions of service stations 


Motivational needs lead to motorists’ 
perception of different service stations 
as places to do business. Perception is 
influenced also by the opinions of oth- 
ers, including families, and by adver- 
tising and promotion of the dealer or 
the company he represents. 


A summary of the findings of the survey are be- 
ing published in book form for easy reference. 








AUTOMOTIVE SERVICE OFFERED 


I. T. (TED) ROSENLUND (right) says 
that actual under-the-hood technical 
service work on refiners’ automotive 
problems is his greatest source of new 
ideas. And many of his ideas have re- 
sulted in unique demonstration equip- 
ment which enables refiners and mar- 
keters to prove their product quality to 
dealers and customers. 

He is responsible for the design and 
construction of practical demonstration 
equipment for the Petroleum Chem- 
icals Division. This equipment must 





make somewhat intangible fuel and 
lubricant properties come to life in the 
form of noise or motion. With it petro- 
leum refiners and marketers can show 
their dealers and customers the quality 
built into their products. 


Wide experience 

Ted's long experience in automotive 
service work also enables him to assist 
in resolving particularly difficult prob- 
lems as they arise. 

Ted joined the DuPont Company 
in 1947 as manager of the Petroleum 
Chemicals Division’s road test labora- 
tory. Between 1942 and 1947, he had 
been fuel and lubrication engineer for 
the Allison Division of General Motors 
and a project engineer on combustion 
chamber design and development at 
the Packard Motor Car Company’s jet 
engine division. Prior to 1942, he spent 
several years with a major oil company 
as research engineer on aircraft engine 
oil development. 

Ted graduated from the University 
of Michigan with a BS degree in aero- 
nautical engineering, majoring in en- 
gine design. He is a member of the 
Society of Automotive Engineers. 








Expanded additives 
warehouse to serve 
Pacific Northwest area 


The DuPont Petroleum Chemicals Di- 
vision recently expanded its additives 
warehouse near Seattle. 

Ideally located to serve the fast- 
growing refinery industry in the Pacific 
Northwest, it will continuously house 
an ample supply of all DuPont petro- 
leum additives (except tetraethyl lead). 
The complete DuPont line includes 
Fuel Oil Additive No. 2, DuPont Metal 
Deactivator, dyes, antioxidants, and 
grease additives. 


For fast deliveries 


Arrangements with a local truck line 
plus the permanent warehouse staff 
will help considerably to expedite de- 
liveries of Du Pont additives to refiners. 

DuPont TEL is supplied to refiners 
in this area from a Du Pont “warehouse 
on wheels” at Ferndale, Washington. 





SALES OFFICES ———— 


Chicago 3—8-So. Michigan Ave 
Cleveland 15-25 Prospect Ave 
Denver 2—Petroleum Club Building, 

16th & Broadway 
Houston 2 

705 Bank of Commerce Bidg CApitol 5-1151 
Los Angeles 17-612 So. Flower St. MAdison 5-1691 
New York 20 

1270 Ave. of the Americas COlumbus 5-2342 
Philadelphia 2—3 Penn Center Plaza LOcust 8-3531 
Pittsburgh 221 Gateway Center ATlantic 1-2933 
San Francisco 4—111 Sutter St. EXbrook 2-6230 
Seattle 3—4003 Aurora Ave MElrose 6977 
Tulsa 1—1811 So. Baltimore Ave LUther 5-5578 


In Canada—Du Pont Company of Canada (1956) Lim- 
ited, Petroleum Chemicals, 85 Eglinton Ave. East, 
Toronto 12—Ontario HUdson 1-6461 
in Other Countries—Organic Chemicals Department, 
Export Division, 7447 Nemours Bidg., Wilmington 
98, Del., OLympia 4-5121, Ext. 2962 


RAndolph 6-8630 
SUperior 1-1363 


AComa 2-2347 





REG. y. 5. pat. OFF 


Better Things for Better Living 
... through Chemistry 


E.1. DU PONT DE NEMOURS & CO. (INC.) + Petroleum Chemicals Division « Wilmington 98, Delaware 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (Inc.) 


Printed in U. S. A. 














Sun Ship has furnished equipment for many major oil companies in America 


Of essential importance to American welfare is the free 
expanding progress of the Oil Industry. Tankers for many 
of the oil companies have been built in the Sun Ship 
Yard. Also, refining equipment repairs and replacements 


have been furnished for the major oil companies 


In addition, Sun builds special machinery and fabricated 
steel products for a variety of other industries whose 
problems have been a welcome challenge—readily 
accepted—easily solved. Call or write our Sales Eng 
neering Department about your plans—or problems 


Immediate, courteous attention is assured 


SHIPBUILDING & DRY DOCK COMPANY 


(SINCE 1916) 
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E} In the Fairbanks station of The Liquigas 

Company, a subsidiary of The Murmanill Corporation . . . 
three 8-cylinder Cooper-Bessemer GMVA's rated 1100 hp 

at 300 rpm and one 4-cylinder GMVA rated 540 hp at 300 rpm. 


LJ Noted for ‘pulling ability’, Cooper-Bessemer 
engine-driven compressors at Fairbanks deliver long-life 
service with minimum maintenance. 


: 
= 
) 
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99.35% AVAILABILITY 


with Cooper-Bessemer compressors 


at Liquigas 

At the end of 24 months continuous operation, these four engine-driven 
Cooper-Bessemer GMVA compressors report a remarkable availability aver- 
age of 99.35%. 

Here, in the Fairbanks, Texas station of The Liquigas Company, tail gas 
is picked up at approximately 30 psig and boosted to 800 psig, then injected 
into pipeline at the rate of 20 million cubic feet per day. 

The efficiency, economy and high availability of this modern compressor 
plant is typical of Cooper-Bessemer performance throughout the world. Be- 
cause of this dependability and the continuing service of experienced Cooper- 
Bessemer personnel, you can readily see why more and more compressor jobs 
are going to Cooper-Bessemer. Get complete details for yourself. Contact the 
office nearest you, today. 


IRANCE Grove City *¢ New York ¢ Chicago * Washington 
° San Francisco . Los Angeles . Houston . Dallas * Odessa ° 
Pampa °¢ Greggton « Seattle ¢* Tulsa ¢ St. Louis * Kansas City ° 
Minneapolis * NewOrleans ¢ Shreveport 

SUBSIDIA Cooper-Bessemer of Canada, Limited. Edmonton « Calgary 
° Halifax 

Cooper-Bessemer International Corporation -New York ¢ Caracas °* 
“Mexico City 


GENERAL OFFICES: MOUNT VERNON, OHIO 
ENGINES: GAS - DIESEL - GAS-DIESEL 


COMPRESSORS: RECIPROCATING AND CENTRIFUGAL, 
ENGINE OR MOTOR DRIVEN 


WORLD PETROLEUM 





SEPTEMBER, 


How Standard’s research helps put 
jet aircraft in the stratosphere 


a 
x 





Progress in the West means... 





Air travel will 
nearly double by 1965 


Standard’s new synthetic oils help conquer withering jet heat and stratospheric cold. ; [ iin 





TEN MILES UP WHERE THE JETS FLY there’s a world 
few men know. Temperatures from 70 to 100 below zero make 
ordinary lubricants thick and sluggish on controls that must 
respond instantly. But within jet engines, moving parts must 





be protected against withering heat up to 600° Fahrenheit. ay a © 
Standard has “built” synthetic oils that stand up under Jet airliners will carry a os pe 
. . . . assengers at twice the speed o 

both extremes. In less than five years these oils will be helping P 4 : . 


conventional planes. Standard is 


jet airliners whisk you safely to your destination, farther, getting ready now for 1965 when 





faster, and more comfortably than ever before. We've been U.S. civilian and military demand for 
working toward that day since 1942 when Standard supplied jet way rags o> hymns a by 

7 ‘ . : i more than ‘ orrels a day. 
the fuel used in the first jet flight in the United States, J 








STANDARD OIL COMPANY OF CALIFORNIA 


plans ahead to serve you better 
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BORN 

BUILDS 

BETTER 
HEATERS 


For one thing BORN builds nothing but heaters 
... heaters for every process heating requirement. 
For over forty-two years BORN has specialized in 
this field and as a result BORN HEATERS 

are known for their close control, economical, 
trouble-free operation plus exclusive safety features 
not found on any other heaters. During this 
time BORN HEATERS have built a reputation for 
producing day after day with no expensive 
“down-time” for frequent servicing and repairs. 


No wonder BORN HEATERS are specified time 
and time again by clients whose names are 


the Who’s Who of the Oil Industry. 








For the complete story on a BORN 
HEATER to fit your needs, write, wire 

or call your BORN representative. He's 
anxious to serve you. 
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IMPROVED oHELL 
LP] PROCESO FOR 





BUTANE ISUMERIZATION 


dO WAYS BETTER 


Shell’s Liquid Phase Isomerization 
makes it more economical than ever to 
convert n-butane to isobutane 


NEW PROCESS SCHEME MEANS: 


1957 


1. highest conversion of any known process 
2. lower process plant cost 


3. high flexibility—with minor addition 
can isomerize n-pentane 


4. high stream factor 


5. lower cost of isomerizate 
fractionation 


For technical details and cost 
estimate, see your engineering 
contractor. LPI process is li- 
censed by Shell Development 
Company, 50 West 50th Street, 


New York 20, New York. SHELL DEVELOPMENT COMPANY 
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Introducing BJ's NEW 900-ton Elevator- 


This tremendous new tool serves as either a casing elevator or as a casing 
spider. Its 500-ton capacity gives it a super-strength grip for holding the 
heaviest string of casing ever run or contemplated. Yet it is so simple and 
so functional that it can be easily operated by one man. Interchangeable slip 
assemblies and inserts make it capable of handling all casing sizes from 442” 
to 1034”. This 5000-pound giant is designed for the deep drilling operations 
of today and of the future. 


Write for bulletin containing complete specifications. 


Spider 


USED AS AN 
ELEVATOR 





Byron Jackson Tools, Inc. 


IDIARY OF BORG-WARNER CORPORATION 
P.O. Box 2017A, Terminal Annex, Los Angeles 54, Caiifornia « Cable: ‘‘BJTOOL’’ 
Export Address: 580 Fifth Avenue, Suite 510, New York 36, New York 
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International Panorama of Progress 





PETROLEUM PRODUCTS 
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New caravans in old settings 


Ancient and modern transportation, 
traveling along the same road, present a 
vivid and, at the same time, curiously ap- 
propriate contrast Yr This meeting of the 
past and present symbolizes the rapid 
advance in many parts of the world from 
slow, laborious methods of hauling goods 
and equipment to swift, up-to-date means 
of transport yr Power once supplied by 
beasts of burden is steadily being 
supplanted by the more efficient power 


of petroleum +¥ Caltex quality fuels, oils 
and lubricants keep cars, trucks and trac- 
tors operating smoothly, speeding pro- 
duction, transportation, distribution — 
and bringing to the peoples of many na- 
tions a new prosperity, a new era of 
comfort and convenience vr Caltex is par- 
ticipating in the present and planning for 
the future in over 70 countries — partner 
in progress in Europe, Africa, Asia, Aus- 
tralia and New Zealand. 
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G-33 Full Spectrum and G-22A High Production systems protect 
your instrument investment because they are specifically designed 
for both magnetic and photographic recording without additional 
equipment or modification. This dual-purpose recording flexibility is 
an absolute necessity if costly obsolescence is to be avoided. 

The special attention given magnetic recording techniques in the 
design of SIE G series seismographs guarantees that your field parties 
will be equipped to keep pace with the constant advance in seismic 
exploration methods. 


SOUTHWESTERN INDUSTRIAL ELECTRONICS COMPANY 


2831 Post Oak Road P.O. Box 13035 Houston 19, Texas 
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... Proved by 10 YEARS 
Mid-Continent 


When Swinging Compounds 
and Swinging Final Drive (in- 
put drive to drawworks) are 
pivoted to upright position, 
the Rig Drive can be moved 
without opening cases or 
“breaking” chains. 
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2 AE RIG DRIVE 3 AE RIG DRIVE 4 AE RIG DRIVE 





























Compounds swing for easy moving... quick rig-up! 


Exclusive Swinging Compounds on all Mid-Continent AE Rig Drives simplify 
the addition of engines. All compound case assemblies are identical wheth- 
er two-, three-, or four-engine Rig Drive. The Swinging feature makes pos- 
sible moves without opening compound cases, draining oil, or “breaking” 
chains. Simply by pivoting Swinging Compounds to a vertical locked posi- 
tion, the units are ready to move to the next location. Swinging Final Drive, 


specified for many installations, adds still more to the versatility of this 
superior Rig Drive. 
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THE WORLD’S LARGEST 
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World-Wide Experience 


Swinging Compound 


rig drive for any engine 


In 10 years of world-wide service, 
the Mid-Continent Swinging Com- 
pound* has proved its versatility 
and superiority for practical multi- 
ple power assemblies. The Mid- 
Continent Rig Drive is readily 
adaptable to most engine-draw- 
works combinations. Its exclusive 
Swinging Compounds speed up 
moves and reduce rig-up time. The 
Mid-Continent rig drive has a field- 


proved reputation for long service 
without overhaul. More than 100 
of these outstanding rig drives have 
been specified by oil companies 
and drilling contractors for their 
world-wide drilling operations. 
Whatever your rig drive require- 
ments, Mid-Continent’s engineering 
staff is ready to assist you. Call 
your nearest Mid-Continent repre- 
sentative today. 


Since 1947, more than 100 Mid-Continent Rig Drives have been specified for drilling world-wide 
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Export Division: 45 Rockefeller Plaza, New York 20, N. Y. CABLE ADDRESS: MIDCUMPORT NYK 


MID-CONTINENT 
Sy Company 


Supply & 


MID-CONTINENT BLDG. 
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FORT WORTH, TEXAS 


INDEPENDENT OIL FIELD SUPPLY COMPANY 
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a Modern Fittings Package 


eeeeeeeoeeoeee Ceoeeee eevee ee Gecvuweveeeoeeoeeoeee . 


one more reason for specifying 


W-S FORGED STEEL FITTINGS | 


W-S Forged Steel Fittings are now being shipped in strong, lightweight fiberboard 
cartons designed to make purchasing a pleasure. Shipments are made up 

of unit cartons packaged inside a larger reinforced carton. It’s easy...and 
advantageous to order your fittings in packaged quantities. 


Here are additional advantages of the new W-S package: 
1. Compact and easy to handle. 


. Ideal for neat, efficient stacking on warehouse and stockroom shelves. 
. Sealed against dust and moisture. 


. Contents clearly marked on outside face of each carton, readily visible for 
prompt identification. 


The new W-S package is only one of many reasons why W-S Forged Steel Fittings 
are the most widely accepted by industry. 


Don’t forget, too, W-S carbon steel fittings have the additional protection of 
their new blue synthetic coating. For detailed information on packaged lots 


...and for a copy of our new fittings catalog, write today to W-S Fittings Division, 
H. K. Porter Company, Inc., Roselle, N.J. 


o K JPORTER COMPANY, INC. 
Ss 
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“864s Research Shows The Way!” 


OniyTheNewESis 2//////0- TAMUNPET 


Gives You Centralized Automatic... 

















Typical BS&B PHANTO PUMPER Well Test Installation (Electro-Pneumatic) 
ond Typicol Well Test Control Panel With Strip Chart Recorder 
Typical Wellheod 
Shut-In Control Assembly 





-»-Or Any Combination Of These In 











The BS&B PHANTO-PUMPER is that part of BS&B’s new PHANTO-MATIC Lease Sys- 
tem which automatically performs all lease operations between the wellhead and the 
gaging to the pipeline. It is the oil industry’s first commercially available standard 
equipment for providing any combination of centralized automatic... 





Wellhead Shut-In Control... Various types of wellhead The entire PHANTO-PUMPER System is designed “fail safe” so 
shut-in control assemblies provide correct control for ony that in case of power failure or shut down, it will halt operations 


combination of well flowing or pumping conditions 

Well Test Control And Data Recording... Wells ore 
automatically switched from production to test and data 
is recorded on strip chart. Upon completion of test, well 


immediately until the trouble is remedied, and then will automatically 
start again at the same part of the sequence where it had ceased. 
With the PHANTO-PUMPER System, the element of human error 


is automatically: placed back into production and next in lease operation is virtually eliminated by “set-and-forget” auto- 
well is put on test. Wells may be tested in any sequence, Matic controls which operate the system more accurately and eco- 
or for any time period. nomically than has ever heretofore been practical or possible. 


Well Flow Programming... Production from wells is The BS&B PHANTO-PUMPER and the BS&B PHANTO-GAGER to- 
automatically programmed to meet state requirements. gether make up the complete BS&B PHANTO-MATIC Lease System 
When allowable production has been reached, wells ore which provides full lease automation from the wellhead to the pipe- 
cotnenatinny Sat i line. PHANTO-GAGER Systems automatically perform the follow- 


Tank Switching Control... Tank battery control equip- ing functions: 


ment automatically fills all tanks to capacity in a pre- 
set sequence, and automatically by-passes tanks already 1. Measurement and recording of temperature com- 
full or being run to pipeline, or to metering equipment pensated oi! volume in borrels 








. Measurement (or automatic sampling ond subse- 
quent determination) of quality and contaminant 


3. Running of crude from lease into connecting pipe- 
line in accordance with predetermined schedules 
on an unattended basis 


Ask your BS&B Man for Full Details, or write to: 


Brack, Sivaits s Bryson, INC. 
Oilfield Equipment Division, Dept.12-CQ9 P.O. Box 1714 Oklahoma City, Oklo. 


BS¢cB Inrernationar 


Brack, Sivaits s Bryson, iro. 
Subsidiary of 8 Black, Stalls & Bryson inc. 
Alberta, Canada 
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INTERNATIONAL 
DRILLING 
CONTRACTORS 


BEACH CALIFORNIA 


CABLE ADDRESS: BROWNDRIL 
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i INHIBITOR 


1 MOST POTENT of all gasoline antioxidants 
Absolute protection from gum formation and TEL 
decomposition in stored gasolines. 


2 MOST VERSATILE inhibitor-sweetener. 
Handles even gasolines formerly considered 
““mpossible.”’ 


3 MOST RAPID sweetening action. One-fourth to 
three-fourths faster oxidation of malodorous mercap- 
tans means a more flexible operation, less storage 
equipment needed. 


4 MOST PROTECTION against engine deposits 
because phenylene diamine type eliminates their 
primary cause, gum formation. 


5 MOST ECONOMICAL. Five molecules of UOP 
#5-S protect and sweeten a million molecules of 
gasoline . . . a cost of less than \4¢ per bbl. 


ays better! 


Universal Oil Products Company has pio 
neered in the development of products 
and methods for better, more economical 
gasoline finishing. If you have a stability 
or quality problem, drop us a line and 


we'll be glad to help you to a solution 


*Trademark 





Products Department 


UNIVERSAL OIL PRODUCTS 
‘ COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A. 
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ANOTHER EXPRESSION OF 


OISitan @retite(site: 


Nea Ethylene and Ethanol tees confidence in Stone & Webster Engineering Corporation 
ee is expressed in these new Ethylene and Ethanol Plants at 
Grangemouth, Scotland. 
Stone & Webster Engineering Corporation and its affiliate, 
FE. B. Badger & Sons Limited, designed and constructed these new 
facilities which doubled the Ethylene and Ethanol production 
capacity of British Hydrocarbon Chemicals Limited. 
Having been responsible for the highly satisfactory original 
Ethylene and Ethanol facilities, the same team has completed or is cur- 
rently executing other projects at this site including plants to produce 
Isopropyl! Alcohol, Tetramer, Detergent Alkylate and Polyethylene. 
The skills and experience which have won such lasting client 
confidence are at your disposal. Write or call the Stone & Webster 


Engineering Corporation office nearest you. 





STONE & WEBSTER ENGINEERING CORPORATION 


AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 


New York Boston Chicago Pittsburgh Houston Los Angeles San Francisco’ Seattle Toronto 


WORLD PETROLEUM 
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IN SHIPPING— 


CHIASAN woeine vonvinc arms 


GIVE A MODERN DAY LIFT TO TANKER LOADING! 


Nisa iz .3 
acted NS ee, 


—a—— 






Hooking up hose lines to a tanker is often a rough, dirty, and sometimes 
dangerous task. However, loading drudgery is becoming just a memory 
wherever the new Chiksan Marine Loading Arm has gone into service. 
Heralded by many as the first basic improvement in the loading of marine 
tankers in over 30 years, the new. Chiksan Loading Arm not only insures 
faster tanker turn-around time, but promises material savings of lost man- 
hours due to hose handling injuries, insurance and compensation pre- 
miums, and expensive rubber hose replacements. Savings within a decade, 
one customer estimates, will actually amount to the purchase price of a 
5-arm unit. For descriptive literature, write Chiksan, Brea, California. 





Where once a crew of seven men labored for 30 minutes to hook up 
a rubber line, now one man operating hydraulic controls can swing a Chiksan 
Loading Arm aboard, for hook up, in less than a minute. 


‘ | 1A 
f i y ; / 
kW Jif 


LV CHIKSAN COMPANY-BREA, CALIFORNIA * CHICAGO 5, ILLINOIS » NEWARK 2, NEW JERSEY 


&@ SUBSIDIARY OF FOOD MACHINERY ANE HEMICAL CORPORATION 


/F Please address 
7 j Dept. 159 
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Important design improvements in these Ansul Extinguishers 
give you more fire fighting power at no increase in price. 
Three years of research and more than 2000 fire tests turned 
up some significant new information on dry chemical extin- 
guishment. Ansul engineers were able to design these findings 
into three new extinguisher models, the 10B, 20C and 30C. 
Result, greatly increased fire fighting power. All Ansul equip- 
ment is backed by a five-year warranty. This is the best way 
we know to say Ansul fire extinguishers are the finest of their 
kind made anywhere. 











The Ansul Chemical Co., Marinette, Wisconsin 
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HORTON TANKS provide storage 
facilities for New TEXACO REFINERY 





38 Horton Cone Roof and Floating 2 

Roof tanks fabricated and erected by 

CB&I serve Texaco's tankage require- Thirty-eight Horton® tanks handle storage requirements 
ments at Eastern Cuba's first refinery for the Texas Company’s new $14 million refinery lo- 
—located near Santiago de Cuba cated near Santiago de Cuba. 


The 20,000 barrel per day operation is Texaco’s most 
recent expansion in 40 years of marketing fuel oil and 
lubricants in Cuba and is expected to considerably in- 
crease the country’s refining capacity 


Horton Cone Roof and Floating Roof tanks on the 
400-acre site of the refinery range in capacity from 755 
to 131,000 barrels. 


Whether it’s in Cuba or Zanzibar— CB&l’s global 
representation for the design, fabrication and erection of 
petroleum storage tanks, or processing structures stands 
ready to serve you with a world of experience. Whether 
you are building new—or expanding, see CB&I early in 
your refinery planning. Write our nearest office for details. 














. 
—— 
Chicago Bridge & Iron Company === 

Plants in: BIRMINGHAM, ALA. « CHICAGO, ILL. «© GREENVILLE, PA. © SALT LAKE CITY, UTAH * 
REPRESENTATIVES, LICENSEES and SUBSIDIARIES: Australio—Bernard-Smith (Pty.) Limited, Alexandria (Sydney); Evons Deckin & Co Lid Brisbone e« s) 
Conadoa—Horton Steel Works Limited, Toronto « Cubo—W. P. Bryant, Edifico Abreu 402, Hovane « Brozil—Sociedade Chibridge de Construcoes Lido, H 
Rio de Janeiro « England—Chicago Bridge Limited, London; Whessoe Limited, Darlington « France—Constructions Metalliques de Provence, Aries-sur-Rhone 
S. A. Ateliers et Chantiers de la Seine Maritime, Le Trait * Germany—Wilke-Werke AG, Brounschweig, Gutehoffnungshutte, Oberhousen-Sterkrode © 
italy—Compagnia Tecnica Industrie Petroli, Rome « Japan—Ishikawajimo Heavy Industries Co., Lid., Tokyo « Netherlands—Comprimo N. V., Amsterdam « 

Scotland—The Motherwell Bridge & Engineering Co., Ltd., Motherwell © Venezvelo—Chicago Bridge & tron Company Lid., Coracos 
OFFICES: Ationta © Birmingham © Boston © Chicago © Cleveland © Detroit © Houston © New Orleans * New York 


Philadelphia © Pittsburgh © Salt Lake City © Son Francisco © Seattle © South Posadeno ¢ Tulso . 
An a i A a sn a eserllaa aes ae = 
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Getting a perfect record is a matter of ability and equipment. 


A quarter century of This recording unit is one of the latest and most versatile available. 


Dewitt Lacy, senior observer, and Jim Riley, party chief, 
both have more than 16 years’ seismic exploration experience. 
Experience 
in obtaining maximum data from the field 


Obtaining and interpreting seismic data is a matter of skill and 
experience. In the company’s quarter century of service to the oil 
industry, the personnel of Independent Exploration Company has 
acquired more than 1,661 man years of experience. Independent offers 
you the perfect blend of know-how and equipment. That means the 
best data possible from anywhere in the world. Next time, call in IX 
for a better job. 


INDEPENDENT EXPLORATION CoO. 
_ West Gray, Houston, Texas Sceophyaical SSurveya 


Place, Old Jewry, London, E C.2 England 
12 Rue Chabanais, Paris, France OVER 1.661 MAN YEARS OF EXPERIENCE 
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TWO AY, 
Data Processing Centers 





Get full use of your magnetically recorded seismic Plus a new GSI data processing service: 
data with corrected record sections from GSI. Fully ; ; : 

, : ; - ; ; Corrected Variable Density sections from your mag- 
equipped GSI data processing offices in Dallas and 
New Orleans are in operation to produce better record netic recording. 
sections for you — faster. Call or write GSI for rates 
and services available ... for short jobs, special proj- In the Field, too. 
ects, or processing for full production of your seismic 
parties, either GSI or other. Services include: e Proc- 


; 4 ae f corrected record sections independent of central play- 
essing of tapes or discs @ Static and dynamic correc- ' 


GSI can supply field parties fully equipped to produce 


tions @ Filtering and compositing to order e Corrected back office — another example of complete GSI versa- 


sections in time or depth. tility in handling your geophysical requirement 


Writ for GSI Bulletin d nm data pr ne Ack 


Geopnuysicau Service Inc. 


100 EXCHANGE PARK NORTH . OALLAS 35, TEXAS 
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American Girl Breaks 


Russian Record In The 
Aero Commander 560-E 


THE PILOT: 26-year-old Miss Jerrie Cobb of Ponca THE PLANE: A standard production model of the 
City, Oklahoma ...a slender, attractive blonde new Aero Commander 560-E, a 7-place twin-engine 
who has been a licensed pilot since her 16th executive transport with a 1625-mile range, plus 
birthday. safety fuel reserve. 


yy OKLAHOMA CITY 
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Ye GUATEMALA cry | 


THE ROUTE: From Guatemala City to Oklahoma THE NEW RECORD: A 1522-mile non-stop solo 
City, a 1522-mile non-stop solo flight to beat the flight in eight hours and five minutes. Average 


Russian record of 1235 miles for planes in the speed was 190 mph. Remaining fuel, 30 gallons. 
3,858-pound to 6,613-pound class. 


This story of superior range, flying comfort, high speed and ease of handling only 
begins to illustrate the reasons for Aero Commander’s enthusiastic acceptance by 
pilots and executives the world over. Send for free brochure. 





*Supervised by Aircraft 


Industries Association 


SSO-& - S$8S0-ss 
AERO DESIGN & ENGINEERING CO © TULAKES AIRPORT © P. O. BOX 118 © BETHANY, OKLAHOMA 
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A Teacher affects eternity... 
he can never tell where his influence stops 


. wrote historian Henry Brooks Adams—a truth than material. Compensation fitting the importance 
. “,* . . ¥ 
that today demands universal recognition. America of their work can help keep teachers in their class / 
is losing to industry many of those best able to rooms, where they prefer to be. G VA 


inspire and mold youthful minds—the dedicated 
teachers of high school subjects prerequisite to en- 
gineering training. 


America gains every time teaching is chosen as a 
career. It also gains whenever a teacher finds it 's +5 


— . : possible to remain in the profession. 
The value of a teacher’s influence in a boy’s selec- 


tion of a career cannot be over-estimated, yet all too : 
often the rewards of teaching are more spiritual 


BECHTEL CORPORATION 
ENGINEERS AND BUILDERS FOR INDUSTRY 

SAN FRANCISCO * Los Angeles + New York + Houston 
CANADIAN BECHTEL LIMITED 


Toronto + Vancouver 
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GO OOO LB. PAYLOAD 


OVER TRACKLESS WASTES 


LeTOURNEAU TRANSPORTER leaves high- 
ways far behind . .. moves boxcar-size loads 


over rough trails, rocks, mud and sand. 


It takes traction to move 30 tons cross country, and 
that’s what the LeTourneau Transporter delivers. 
Infinitely controllable Electric Power is supplied to 
each wheel through its own motor and gear reduc- 
tion. Extra-wide, low-pressure tires provide a big 
compaction area... stay on top of soft ground and 
exploit every ounce of tractive power available 
from the diesel-electric power plant. 


The combination of big tires and individual wheel 
drive moves heavy cargo economically and 
efficiently in areas where other types of vehicles 
can’t do the job: Other features: No-wear, electric 


braking Positive, switch-controlled, powered 
steering . . . Automatic proportioning of power to 
wheels with best traction. 


If your problem is hauling heavy cargo cross 
country, a LeTourneau Transporter may be the 
answer. Send us a statement of your requirements 
and a description of the terrain you must cross. A 
Transporter will be recommended only after an 
analysis indicates that it may be profitably used. 


R.G.E TOURNEAU [NE 


Transportation Equipment Division 
2899 South MacArthur — Longview, Texas 
Cable Address: BOBLETORNO 


Le TOURNEAU 
EQUIPMENT 


WORLD PETROLEUM 
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For those new, higher compression engines... 


a new Catforming catalyst 


The trend to higher compression engines is 
here to stay. And wide-awake refiners have 
to produce fuels to suit these up-to-the-minute 
engines. 


Atlantic is proud to offer an advanced Cat- 
forming catalyst designed to economically pro- 
duce higher octane gasolines .. . and it can be 
utilized in your present equipment. For more 
information, write, wire or call The Atlantic 
Refining Company, P. O. Box 8138, Philadel- 
phia 1, Pennsylvania. 


It’s the CATALYST that counts 
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Higher gasoline octanes 
through Pentafining 


You can convert the low-quality n-paraffins 
(Cs, Ce, C:) in your gasoline pool to high 


octanes! Pentafining, the process developed 
by The Atlantic Refining Company, makes it 
possible. For full particulars, write today 
to The Atlantic Refining Company, P.O. 
Box 8138, Philadelphia 1, Pennsylvania. 


ATLANTIC 
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INTERNATIONAL DISTRIBUTORS 


of Quality Oil Well Drilling Equipment 
Beck ‘‘Melloblu’’ Gas Burners oon a 
Byron Jackson Products _| “§ 
Chain Belt Company Sprocket & Roller Chain 
Hughes Rock Bits and Tool Joints 
Lucey Boilers and Insulation Casings 
Mission Pistons, Liners, and Valves 
Parkersburg Derricks, Brakes, and Tanks 
Pittsburgh Steel Oil Country Tubular Goods 
Reddaway Brake Blocks and Linings 
Reed Rock Bits and Tool Joints prs En 's'e 


ame 
(= Z ; 


Security Engineering Products as 


Thermactor Electric Oil Well Heaters 
Totco Drift and Directional Recorders 
Union Wire Rope and Tuffy Slings 
Wheland Rotary Drilling Equipment 


<p... 


LUCEY EXPORT CORPORATION 


233 BROADWAY, NEW YORK 7, N.Y. 


Pretecca, Urbanizacion Sucre, Maracaibo, Venezuela 
Calle Defensa 320, Buenos Aires, Argentina 

Broad Street House, London E.C.2, England 

Rua do Carmo, 8-7°, Rio de Janeiro, Brazil 

Calgary and Edmonton, Alberta, Canada 

West Building, Houston, Texas 
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At Tennessee Gas Transmission Company’s Middleton Station... 


Not a ring change in 26,800 hours with 


ULF SECURITY OIL 


Thirty-one gas engine compressor 
units have been running smoothly at 
the Middleton Station with Gulf 
Security Oil since 1944. The records 
show 26,800 hours operation with- 
out a single ring change. And after 
85,000 hours, Security in the crank- 
case was still in excellent condition. 

Here for 13 years Gulf Security 
has lived up to its name—security 
against operating troubles and high 
maintenance costs. Gas engine com- 
pressor units lubricated with Gulf 
Security are consistently free of heavy 
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port and ring belt deposits. Wear is 
negligible—in fact, ring and liner 
life in both power and compressor 
cylinders is well above average. Beat 
ings last longer, too. 

When you use a Gulf product you 
get an extra dividend—the free serv- 
ices of an experienced Gulf engineer. 
He’s always “on call’ to assist you 
with any problem involving lubri- 
cants, fuels, or any other petroleum 
product. He can help you find oppor- 
tunities to cut costs. Write, wire or 
phone your nearest Gulf office. 





Richard N. Rogers, Results Engineer (left), W. C. Drienhofer, Station Superintendent, and R. A 
Cuyler, Jr., Gulf Sales Engineer, inspect one of the 31 units lubr 


ated by Gulf Security since 1944, 











GULF OIL CORPORATION 


1822 Gulf Building 
Pittsburgh 30, Pa. 
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HERE’S HOSE YOU CAN COUNT ON 
WHATEVER THE JOB 


When you need top hose performance and value 
regardless of the job, you can always count on 
Hewitt-Robins Hose. It’s engineered to match the 


recognized as the leader throughout the entire 
petroleum industry. That’s why you will always 


find it pays to specify Hewitt-Robins Hose for 
toughest operating needs. 


The complete line of Hewitt-Robins Hose is 


your needs. It’s safer, lasts longer and is more 
economical. 


HEWITT-ROBINS HOSE 
EXCELS IN... 


*Acid 
*Air 
Aviation Refueling 
*Barge Loading 
Benzol 
Blowout Preventer 
“Fire and Chemical 
*Fuel Oil and Gasoline 


*Gasoline in All Applications 


LP Gas: 
*Bottling 
*Bulk Handling 
*Burner 
*Tank Ship 


*Undersea 








*Mud Pump Suction 
*Oil Suction and Discharge 
*Rotary Drilling 
*Rotary Flexible 
*Sea Loading 
*Servall® (All-Service) 
Slim Hole Rotary 
*Steam 
*Water 


*Water Suction 


*Manufactured in U.S.A. 
and England . . . France. 


TANK TRUCK HOSE 


HEWITT-ROBINS 


INTERNATIONAL DIVISION 


STAMFORD, CONNECTICUT, U. S. A. 
EXPORT DEPARTMENT: NEW YORK !7, N. Y. Hewitt-R 
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WELL, CAP'N JOHN, | SEE THAT 
ROGERS IS SHIPPING OUT AGAIN. 

| VENTURE THEY'LL DISEMBARK 
AT SOME REMOTE LOCALITY. 


a 


AYE, MATEY, BUT WHEREVER 
THEY GET OFF YOU CAN BET 
THEY ’RE READY FOR TOUGH 

GOING BOTH ABOVE AND UNDER 
THE BLASTED GROUND. 






Wary GCOPMYSiCal Company 
3616 WEST ALABAMA * HOUSTON, TEXAS 
Ne cic. Melero Pathe 


ROGERS’ CREWS GO EVERYWHERE 
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CLARK 


‘. Diaphragm 


* Cooling 


e Minimizes polymer formation 

e Slashes horsepower requirements 

e Greater safety handling hazardous gases 
e Reduces capital investment 


Clark double-wall diaphragm cooling is the simplest, 
safest, and most effective way to intercool a multi- 
stage centrifugal compressor. Furthermore, polymer 
formation is minimized in the compressing of unsat- 
urated hydrocarbon gases by the use of diaphragm 
cooling. It is a simple, economical method of main- 
taining gas temperature at the desired level in the 
capacity range of 1,000-30,000 CFM. 


Power savings are an additional benefit of dia- 
phragm cooling. The savings range from 20% on 15 
molecular weight vacuum gas compressing applica- 
tions to 5% for 110 psig. air compressors. Reduced 
installation and operating costs result. 


Minimum capital investment is realized another 
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way. Applications involving high compression ratios 
such as gas recovery and 120 psig. or less air com- 
pressors can be handled in a single case. 
Diaphragm cooling also assures maximum safety 
when compressing oxygen, acetylene, and other dif- 
ficult gases. Internal surfaces are always cool. Dan- 
ger from potential hot spots is highly remote. 


Clark builds a complete line of multi-stage centrifu- 
gal compressors and in many instances a gas turbine 
to drive them. Your nearest Clark representative has 
all the facts. 


CLARK BROS. CO. OLEAN,N. Y. 
One of the Dresser Industries 
Offices in Principal Cities Throughout the World 


Centrifugal Compressors 
Gas Turbines 


49 





PCCIANZEA 10 serve you —' 


e 


From the shot point to 
you, your seismic surveys 
are handled by 
specialized equipment and 
personnel to provide 

you with faster, 

more accurate data. 





Oil City is one cf 
many specially 
designed boats in the 
fleet of modern 
seismic survey boats 
operated by O. Ex. 


® Complete Unified Service ... management, interpretation, research, 

maintenance, in fact all modern facilities are concentrated under 
one roof in our new building 
New Accurate Floating Cables...with specially designed pressure 
phones to give increased penetration and more accurate recordings 


For more accurate, speedier 
Magnetic Recordings... are available on request for your specialized marine seismic surveys 
requirements eine 


call in the specialist... 
Data Reduction... to 


ave you time and money, and to give you 
accurate information 

Reynolds Cross-Section Plotter...may be used to correlate your 
sectional data in a hurry 

Experienced Crews...are now 


working in both 
domestic waters 


foreign and 


The Finest Fleet of Seismic Boats ...modern steel boats, specially 
designed for offshore seismic exploration. 


OFFSHORE EXPLORATION GROUP 


2711 Timmons Lane a 
APTDO 463 @ 


Houston, Texas * Phone MA 3-5469 


Edificio Republica @ Caracas, Venezuela @ Tel: 5-654] 
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OIL 


Another Industry where General American works 


As it comes from the ground, oil is almost 
useless. But, stored, moved, created into new 
products—oil becomes energy, color, lubrica- 
tion, medicine. : 

General American works with petroleum 
companies to bring oil in its various forms 
to you. General American engineers design 


new kinds of tank cars ior corrosion-free 
shipment. Research men find new ways to 
store oil and reduce vapor losses... . saving 
precious volatile liquids. Development men 
build terminals to meet the expanding public 
demands. While technical experts engineer 
processing equipment that anticipates 


write for the name and address of your nearest | 


tomorrow's needs 

If you have a problem in your field that 
calls for new thinking in the processing, ship- 
ping or storage of raw materials and finished 
products, call us. You'll find. . 


plan u fh Grenera Ame ican, 


° It pay lo 


iicensee 


EXPORT DIVISION 





GENERAL AMERICAN TRANSPORTATION CORPORATION \GEDERAL/ 


380 Madison Avenue * 
General Offices: 135 South LaSalle Street + 





New York 17, New York 


Chicago 90, Illinois 











From Oasis to Igloo 


... from the scorching deserts of Saudi Arabia to 
the frozen tundra of Northern Canada... wherever 
they re drilling for, or producing oil in the free world 
...the “Flying H” of Halliburton is a familiar and 
welcome sight to oilmen. It’s a symbol that tells 
drilling and production men that they can get the 
same quality service, equipment and materials in 
Dharan and Tucipido that are available in Amarillo 
and Bradford. 

It has been, and will continue to be, an important 
part of Halliburton’s policy to “Make service avail- 
able everywhere, regardless of climate, difficulties of 
terrain, or distance”! 


HALLIBURTOWN OIL WELL CEMENTING COMPANY bDUNCAN, OKLAHOMA 


WORLD PETROLEUM 
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Divided We Fall 


INCE the days of the first Roosevelt a half century 
YJ ago, the United States oil industry has been a 
favorite target for attack on the part of ambitious poli- 
ticians. Attacks have been made on both state and na- 
tional levels in various forums. Most have had success 
from at least the standpoint of publicity. All have 
been expensive and damaging to public relations. 

Oil is not alone in being held up to the public as 
being nefarious. Steel, coal, cement, railroad, and 
other industries have had their policies and prices 
under scrutiny and virulent criticism. It is clear, 
however, that in the past two or three generations 
oil has been a favorite whipping boy. 

It is a curious fact that in only a very few cases 
have politicians been the instigators of the complaints 
against the industry. Possibly there have been in- 
stances when opportunists have led a public outcry 
following an increase in price or some other industry 
action, but these have been the exception rather than 
the rule. 

Real instigators of oil-industry attacks have been 
the industry itself. One segment has accused another 
of unfair competition. governor, legislator, 
congressman, or senator has been appealed to for help 
and the fat has been in the fire. 


Some 


A quarter of a century ago, a great hue and cry was 
raised against the pipelines because some operators 
fixed minimum tenders at 100,000 barrels. A crude 
broker who wished to buy in the Mid Continent and 
sell to small refiners in Ohio and Pennsylvania took 
his case to the public with unfortunate results. 

About the same time the Standard-Independent 
controversy raged in and out of the industry. Later, 
as some “Independents” became as large or larger 
than some of the “Standard” companies, the label was 
changed to “Major” versus “Minor.” Producers still 
are “independent” until they grow large enough or 
branch out into refining, transportation, or marketing. 


For years “Independent” refiners complained about 
the control over sales outlets exercised by larger units 
with advertised “brand” names. Jobbers were at 
outs with all types of refiners. 

Retailers have been consistent in their attacks on 
suppliers, charging coercion and price cutting. The 
retailer’s attitude is that he should be free to reduce 
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his prices to increase his volume, but that any larg¢ 
company which meets his price is trying to drive him 
out of business. Attempts to break up integration in 
the industry have resulted from dealer-supplier 
controversies. 

A quarter of a century ago, an Oklahoma producer 
organized what was essentially a one-man trade 
association. As its president, year after year, he wa 
ready to be interviewed regarding the plight of the 
independent producer. His association died and was 
buried with him. There have been other individuals 
who have made a life work as oil-industry agitators 

In an article elsewhere in this issue, a former di- 
rector of public relations for the American Petroleum 
Institute and a student of oil for many years points 
out that there are tensions within the industry today 
which have within them the seed of trouble for the 
future. 

These tensions can, of course, be relaxed and con- 
troversies minimized if a spirit of compromise per- 
vades the industry. Take the import situation. An 
extreme position by some producers is that there 
should be no imports as long as there is a barrel of 
producible domestic oil shut in. The converse of this 
is a position that there should be no hindrance placed 
on imports and that domestic oil should be shut in 
except in cases of national emergency. Few would 
take either extreme as a general proposition, but 
some would apply the principles in their own par- 
ticular cases. 

There is, of course, a middle ground; and, with a 
spirit of give and take on the part of both new and old 
importers and domestic producers, the industry can 
avoid a public airing of its difficulties and the probable 
imposition of irksome and expensive controls. A high 
order of statesmanship is reguired in such a complex 
situation, but the results should be well worthwhile 

The “voluntary” restriction on oil imports requested 
by the President obviously is unfair to some importers 
of long standing. One such points out that the com- 
pany has cooperated in the past, while others have not 
—with the result that the new quotas are much too 
low. It is clear that there is a threat behind the Presi- 
dent’s action which makes it highly desirable for the 
industry to work out a formula under which it can live 
and avoid possible restrictive action 





Convair’'s B-58 “Hustler” on a test flight 
which has flown faster than 


sound numerous times and for sustained 


periods: The Air Force has 
ordered the new bomber 
nto initial production (Convair photo). 


SUPERSONIC bomber was unveiled this 

\ summer having a top speed which ex- 
ceeds that of our current jet bombers by as 
much as their speed exceeds that of the 
fragile biplane the Wright Brothers flew in 
1903. In other words, it took over half a 
century to develop aircraft which would 
reach the speed of sound: almost overnight 
one aircraft appeared which doubled this 
speed and made our operational bombers 
obsolete. This new bomber, the Convai 
B-58 Hustler pictured above, is only the 
rst of a whole new series of multisonic air- 

ft envisioned by the designers. Speaking 
at the unveiling of the Hustler, Lieutenant 
General C. S. Irvine, Deputy USAF Chie! 
of Staff, said 

‘Within the immediate future, we ai 
shooting foy a speed of Mach 3 and ex- 
tended flight at 75,000 feet or higher. Within 
the next few years, we are aiming at speeds 
of Mach 10 for manned vehicles and 15,000 
plus miles-per-hour for missiles.” 

Sharing the headlines with the B-58 was 
the announcement of the full-scale produc- 
tion for the Air Force of new high-energy 
fuels based on boron. Olin Mathieson 
Chemical Corp., the reports said, is produc- 
ing and shipping its high-energy fuels 
HEF-2 and HEF-3, and has completed re- 
search on an even more powerful fuel des- 
ignated HEF-4. Callery Chemical Corp., in 
which Gulf Oil has a substantial interest, 
is also producing two boron-type fuels for 
the US Navy, Hi-Cal-2 and Hi-Cal-3. Al- 
though no official announcement has been 
made of the B-58 using these new fuels, a 
press release has said that they would per- 


mit a B-58 to fly to any point in the world 
and return without refueling. 

This is the first time since Watt suc- 
ceeded in turning the chemical energy of 
coal into mechanical energy that the su- 
premacy of the fossil fuels as the ideal form 
of packaged energy has been questioned. 
Does it mean that petroleum will become 
obsolete as the fuel for intercontinental air- 
craft of tomorrow? 

This is a question of vital interest to the 
oil industry. At this stage of development, 
no positive answer can be given; but, at 
the speeds of Mach 3 to Mach 10 mentioned 
by General Irvine, it is doubtful petroleum 
can provide the thrust required. This is be- 
cause the rate of consumption needed to 
provide the power for performance of this 
magnitude is prohibitive. For example, to 
achieve only 1,000 miles an hour, a modern 
fighter has to develop 24,450 horsepower. If 
all the energy in jet fuel could be turned 
into useful work, the development of this 
amount of power would mean a rate of con- 
sumption of 3,500 gallons an hour. 

This is the reason the heat is for fuels 
of higher energy content. It is the reason 
Wall Street has witnessed a sharp rise in 
boron stocks followed by warning to specu- 
lators; that the arid wastes of California’s 
Mojave desert are being laid bare to expose 
the borax lying below the surface; and that 
the chemical industry is predicting it will 
be a volume supplier of fuels for tomor- 
row’s planes. It is the reason why some re- 
finers—of which Texas, Gulf and Phillips 
are examples—are becoming active in the 
exotic fuel field. Others take a dim view of 


A challenging report 


the future for such fuels, particularly in the 
civil aviation field. 

In the following article, Hugh Harvey of 
Shell Oil Co.’s aviation department, reviews 
within the limits of security the progress 
which has been made in the development of 
high-energy fuels. Looking even further 
ahead, he speculates about the interest 
which is being shown in such unconven- 
tional propulsion sources as ions and free 
radicals—molecular fragments which hold 
promise for launching vehicles into satellite 
orbits and even beyond into interstellar 
space. 

This review of new sources of energy fo 
propulsion was prepared by Mr. Harvey at 
the request of the Society of Automotive 
Engineers, and appeared in the August edi- 
tion of the SAE Journal. It is reprinted 
here with the permission of the society. The 
author’s intimate knowledge of aviation 
has won for him an international reputation 
as an aviation authority. His 20 years’ asso- 
ciation with the petroleum industry emi- 
nently qualifies him to discuss these revo- 
lutionary new sources of energy from the 
point of view of World Petroleum’s readers. 
Although written especially for aviation 
engineers, Mr. Harvey’s report to the SAE 
should be of absorbing interest to every oil 
man, since it suggests a movement away 
from petroleum as a source of power for an 
important segment of the transportation in- 
dustry. Current gossip in the aviation in- 
dustry is that the next round of commercial 
airliners to follow the 600-mph 1959 turbo 


jets will be powered by exotic fuels. Editor. 
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EXOTIC FUELS 


.. « NEW energy SOUTCES for propulsion 


by Hugh Harveys 


Aviation and rocket fuel researchers abandon fossil fuels in search of 


higher-energy fuels requiring less space. As boron hydrides approach commercial 


status, technologists seek to capture and stabilize free radicals and accelerate ions. 


A NYTHING that flies, be it a bee, an eagle, 
a DC-7, or a guided missile, has to ex- 
pend energy continuously. The rate of ex- 
penditure is a function of the speed; total 
expenditure, on the other hand, is a func- 
tion of duration or range. 

Aircraft and missiles—which, by the way, 
seem to be becoming one and the same 
thing—have a limitation on their perform- 
ance based on the amount of energy, in the 
form of fuel, that they can carry. Greate 
speed and greater range are required fo1 
the future, and for these reasons the hunt 
for new sources of energy is on: For ex- 
ample, our aerial strategy is based on in- 
flight refueling, an operation that is wholly 
incompatible with the concept of supersonic 
aerial defense. 

For over ha'f a century petroleum has 
been the source of energy for the airplane 
As a convenient, clean and economic form 
of packaged energy, it has had no peer, and 
its versatility has made it the ideal fuel for 
all types of engines, spark ignition, com- 
pression ignition, turbine and ramjet. It will 
be difficult, if not impossible, to find any 
fuel that can compete with it on a dollar- 
per-pound basis, though perhaps some day 
atomic energy will be harnessed in a man- 
ner that wiil make it competitive. For the 
moment, however, the application of atomic 
power to aircraft seems remote, though 
technological advances could change the 
picture almost overnight. 

Aircraft and missile designers are looking 
for fuels that have more energy per pound 
and more energy per gallon than present 
fuels. Sometimes the vehicle they are de- 
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signing is weight limited—that is, it has to 
sacrifice payload in favor of a given weight 
of fuel if it is to accomplish the mission for 
which it was designed—and sometimes it is 
volume limited, a common occurrence with 
high-speed weapons with very thin wings. 
Unfortunately, it is not always possible to 
have high Btu’s per unit weight and per 
unit volume, but as a first approximation it 
is safe to assume that the aircraft is both 
space and weight limited. As a source of 
energy for the increased speed and range, 
designers of military weapons and weapons 
systems are investigating various chemical 
compounds. These compounds may be used 
as fuels in air breathing engines or as pro- 
p ‘lants for rocket type pows rplar ts. Cost, 
for the application under consideration, is 
far from the determining factor. For ex- 
ample, if a weapon can be developed that 
can, because of its speed and range, pene- 
trate with certainty an enemy’s defenses, 
the cost of the fuel will be immaterial 
Any assessment of potential fuels begins 
with a comparison of their heat release pe1 
unit weight, and such a comparison is 
shown in Table 1. As would be expected, 
hydrogen is by far and away the outstand- 
ing performer, having almost three times as 
much available energy per pound of weight 
as kerosine or gasoline. This is not surpris- 
ing, particularly to those of us familiar with 
19th century science fiction whose writers 
were always choosing hydrogen to propel 
super warships and submarines. Unfortu- 
nately, hydrogen presents what appear to 
be insuperable handling problems. It has to 
be compressed if it is to be stored and 
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Siac test stand of North American Aviation Co.'s Rocketdyne division in the 
Santa Susana mountains in California: The test stand is capable of withstand- 
ng a thrust of a million pounds during fuel and other performance tests (photo, 


re 


esy Steelways magazine). 


transported as a fuel; as a consequence, 
equipment for containing high pressures has 
to be employe i. Even if a practical solution 
t the mechanical difficulties could be 


worked out, the results would be disap- 


pointirig because the heat content per unit 
volume of hydrogen is very low. At 2,000 
psia and 60 F, the density of hydrogen is 
0.093 lb per gal, and the Btu’s per gallon are 
1.780. A rough ‘calculation reveals that to 
use hydrogen as the fuel for, say, a DC-7C 
on the transatlantic run would require 
120,000 gal, or a fuel capacity about 17 times 
larger than is available. 


Add to this the weight of the pressure 


vessels to contain the fuel, and it becomes 
obvious why hydrogen can receive little 
consideration as a high-energy fuel. 

But it would be a grave mistake to dis- 
card hydrogen, per se, because it is hydro- 
gen that is to a large degree responsible 
for the performance of petroleum fuels. 
Aviation gasoline is, for example, a mixture 
of many combinations of hydrogen and car- 
bon. Taking a typical eight-carbon atom 
molecule, we can calculate that 40% of its 
energy can be attributed to its hydrogen 
content and 60°; to the carbon it contains. 
But the carbon contributes to 84% of the 
fuel weight—a disproportionate amount. 


One approach to the obtaining of high- 
energy fuels would be to replace the carbon 
atoms in the hydrocarbon molecule with an 
element having a higher heat release per 
unit weight than carbon. Referring to Table 
1, it would seem obvious to select beryl- 
lium, an alkaline earth sometimes known 
as glucinium, which has, next to hydrogen, 
the highest Btu’s per pound of all the ele- 
ments. Unfortunately, it does not readily 
combine with hydrogen and, furthermore, 
it is quite scarce and it forms compounds 
that are toxic. On the other hand, boron, a 
nonmetal, and lithium, an alkali metal, form 
hydrogen compounds, or hydrides, that are 
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of interest to this discussion. Both are, as 
a matter of fact, under investigation as 
components of new fuels. 

An interesting way of considering the 
relative merits of various fuels is to rate 
them according to performance index. This 
is a ratio that relates the available energy 
of a fuel per pound to the available energy 
per gallon and expresses this relationship 
in terms of the performance of kerosine. 
Here we are assuming that, with a given 
aircraft, both weight-lifting capacity and 
space for carrying fuel are equally scarce. 
Ths is, admittedly, a gross approximation, 
though there can be circumstances where it 
is applicable. The performance index can 
be expressed as follows: 


PI. (Btu lb) (Btu/gal) 
= : 


where “K” is the product of the Btu’s pe: 
pound and the Btu’s per gallon for kerosine, 
or 170 x 10°. 

Fig. 1 shows the relative performance in- 
dices of various materia's that are or can 
be used as fuels. It is immediately apparent 
that, on this basis of evaluation, beryllium 
and boron are outstanding performers 
However, as mentioned previously, there 
are many reasons why beryllium does not 
appear suitable as a high energy fuel. Bor- 
on, on the other hand, presents less diffi- 
culties. It is stable and does not burn below 
700 C. At the same time, it is extremely 
abrasive and would probably have to be 
burned in an afterburner or ramjet where 
it would not damage turbine blades. Prob- 
ably it would have to be used as a slurry in 
kerosine or JP-4. A slurry composed of 
equal volumes of boron and kerosine would 
have a performance index of 3.10, which is 
a 300°, improvement over kerosine. 

The chief interest in boron at this time, 
however, appears to be as a carrier for 
hydrogen in place of carbon. These are the 
boron hydrides like diborane, (B.H,), 
pentaborane (B.H,), and _  decaborane 
(B,,H,,). On a weight basis, these fuels 
have a heat content up to 70° greater than 
kerosine. Their synthesis is not easy; for 
example, diborane is prepared from lithium 
hydride and boron trifuluoride etherate. Di- 
borane is a toxic gas which is unstable in 
the presence of air or moisture. Decaborane 
is a solid, so it can be assumed a practical 
hydride will contain about five boron atoms. 
Some success is reputedly being obtained 
in stabilizing fuels in this range and reduc- 
ing their toxicity by alkylating them. Such 
a fuel is Hi-Cal, a “zip” fuel that is to be 
manufactured for the Navy by Callery 
Chemical Co. 

Costs of the hydride are high—reportedly 
several hundred dollars a pound for diborane 
and seevral thousand dollars for decabo- 
rane—when manufactured on a_ labora- 
tory scale. Eventually it is hoped that proc- 
esses will be developed that will bring the 
cost of boron fuels down to $1 a pound or 
less. Indications that borane-type fuels are 
beyond the discussion stage can be found in 
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{/titude rocket test rig at NACA Lewis Flight Propulsior 


the plans Callery Chemical Co., Olin Math- 
ieson, and others have for building plant 
for their manufacture. According to reports 
in the press, the Air Force has authorized 
Boeing and North American to go ahead 
with the design of a bomber, the WS-110, 
that will use boron derivatives as fuel. This 
aircraft is understood to be under consider- 
ation as the successor to the B-52 long- 
range bomber that is now going into servic« 
with the Strategic Air Command 

The fuels discussed so far have been 
thought of as being consumed in air- 
breathing engines. In the rocket field, air 
is no longer used as the oxidizer, and this 
fact opens up a whole new era for explora- 
tion. Nitric acid, hydrogen peroxide, and 
ozone are favorite substitutes for oxygen, 
and there is at least one high-performance 
aircraft flying today that uses nitric acid 
and kerosine as the fuel combination 

Fuels, or propellants, as they are called, 
for rockets—that is, fuel-oxidizer combi- 
nations—are usually rated in terms of spe- 
cific impulse—Isp—which equals the pounds 
of thrust available per pound of propellant 
consumed per second. Significance of the 
specific impulse in rocketry is apparent 
from the range formula: 


(A.) roc I, log? — 


Where: W, 
W, empty weight of the rocket 


gross weight of the rocket 


High-energy fuels on this scale are usu- 
ally considered as those having a specific 
impulse greater than 250 seconds. Table 2 
gives the Isp of various combinations. Here 
it is apparent that fluorine is superior to 
oxygen as an oxidizer; in fact, it is one of 


Laboratory 


the most powerful oxidizing agents a 
able Fo eXall ple JP-4 and oxygen have a 
theoretical Isp of 248 seconds, while JP-4 


and fluorine give 265 seconds. An even bet- 
ter combination is diborane and fluorine 
with an Isp of 291. Fluorins ft course 
toxic and expensive, as well as being very 
corrosive. Because it is a gas, it i to be 
stored inder pressure but mobile equlp- 
ment made from nickel alloy has been de- 
veloped to handl« it. Cost is about $5 a 


pound, though it could probably be brought 


down to about $1 a pound if the demand 


were high enough. An even more powerful 
oxidizer is ozone which, with hydroger 
gives a theoretical Isp of 369. The chief 
drawback here is that 100°; ozone tends to 
decompose with explosive violence. Work at 
Temple Research Institute seems to indi- 
cate. however that methods al be de 
velope | ior making and Nar d] I tne pure 
product in a stable forn 

While the chemists and fuel technologist 


are wrestling with the problen of handling 
and burning these high-eners fuels and 
propellants, we can afford to look even fur- 
ther ahead to see what possibilities exist for 
harnessing even greater energies of nature 
which, at the 
known to us, as William Paley, the 18th 


century theologian, has said, by their ef- 


moment are¢ pernaps ony 


fects. Atomic energy is one of thes« ener- 
gies of nature,” and the possibilities it offers 
are virtually limitless. Recently the atomic 
‘The Nautilus,” made a 60,000- 
mile voyage and used only 8.3 pounds of 


submarine, 


uranium. If fuel oil had been the source of 
energy, the 8.3 pounds would have been 17 
million pounds or 57,140 barrels. But much 
has been written on the subject of the ap- 
plication of nuclear power to aircraft, and 
little would be gained by reviewing it here 
We can with more profit look, even if but 
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bomber, the B-58 “Hustler”: Powered by four General 
the delta-winged B-58 is designed to operate at alti 
O00 I Convatr photo 


fF B58 Hustler with detachable “pod” carried under its fuselage 
air has designed several interchangeable pods for the faster-than-sound 


er. The B-58 will carry the pod required by the mission the plane is to 
Convair photo). 


owe 


WORLD PETROLEUM 






















briefly, at a source of hitherto untapped 
energy—the energy inherent in free radi- 
cals. The resu!ts of harnessing this energy 
could truly be spectacular. 

A free radical is a molecular fragment, 
free of any electrical charge, that is formed 
usually during an exothermic reaction. The 
upper atmosphere is a reservoir of free 
radicals which are formed as a result of the 
sun’s radiation, and free radials are sus- 
pected as being responsible for some of the 
radiation in the aurora borealis. A less re- 
mote breeding place of these chemical sub- 
stances is in the exhaust gases of internal- 
combustion engines, and they are also 
present in flames. It will be inferred from 
what has been said that these substances 
are formed by the absorption of energy, and 
this is the property which makes them 
especially attractive as energy reservoirs 
for propulsion systems. For example, as 
shown in the following equation, one mole- 
cule of hydrogen forms two free hydrogen 
radicals upon the absorption of 400 Btu’s 
and the recombination releases this same 
quantity of energy. This is equivalent to 
92,910 Btu’s per pound, or 1.79 times the 
energy obtained by burning a pound of 
hydrogen in the conventional manner: 


H :H +400 Btu > H*+H° > 
H : H +400 Btu 


Free radicals are a transient state of mat- 
ter, their existence being measured usually 
in fractions of a second. This is the reason 
they are not fully understood, and it is a 
reason that would exclude them from con- 
sideration as fuels. Recently, however, tech- 
niques have been developed for stopping 
free radicals in their tracks and isolating 
them for further investigation. Credit for 
this remarkable contribution to physico- 
chemistry goes to F. O. Rice and his co- 
workers at the Catholic University of 
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America—though it must be acknowledged 
they were continuing studies initiated by 
Moses Gomberg at the University of Michi- 
gan and L. Vegard, a Norwegian physicist 
The Bureau of Standards is actively con- 
tinuing this work under contracts with the 
armed services and has been successful in 
isolating the free radicals of nitrogen, oxy- 
gen, hydrogen, water vapor, and ammonia 
gas. These radicals are collected as solids 
at temperatures of about 4K. When heated 
to 20 to 30K, they combine, releasing what 
are referred to as vast quantities of energy 
in the form of radiation and heat. It is esti- 
mated that a fuel composed of 100°, hydro- 
gen, in the form of free radicals, would 
have a specific impulse five to six times 
greater than that of conventional type fuels 

in other words, a rocket powered by free 
radical hydrogen would, from equation “A,” 
have a range 25 to 36 times that of an 
ordinary rocket. 

This, as might be suspected, is too good 
to be true—at least at the present stage of 
the art. The problems of manufacturing, 
storing, handling, and controlling disasso- 
ciated hydrogen are a challenge for future 
generations of chemists and engineers. 
However, this does not rule out considera- 
tion of free radicals. Less active forms of 
these substances, while not so high in 
energy content, offer more immediate prom- 
ise—though even here the problems to be 
solved are formidable. One proposal calls 
for isolation and stabilization of the am- 
monia radical in liquid hydrogen. This sys- 
tem is credited with an Isp of 600 seconds at 
moderate temperatures and a ninefold in- 
crease in range over present rockets 

There is still another form of propulsion 
under consideration for vehicles designed 
for exploring the solar system. This is the 
ion rocket, a propulsion system that ac- 
celerates ions to very high speeds, say 
660,000 fps. Here one has phenomenally 
high specific impulse or ratio of thrust to 


Fig. 1. Relative performance indices of various fuels 
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propellant mass flow, but the thrust un- 
fortunately is negligible. Such a mechanism 
would only be useful for guidance of a 


vehicle in oute space where the gravity 


forces are also negligible. The ion rocket 
would have to be launched by a chemical 
rocket similar to the rocket designed for 


the earth satellite project. Once ¢ tablished 
in an orbit, the ion rocket could take off 
under its own power! 

Such a vehicle is Project SNOOPER pro- 
posed by the Rocketyne Division of North 
American Aviation. It would employ a 
light-weight nuclear power plant to gen- 
erate the pote ntial necessary to accelerate 
the ions. Source of ions would be cesium, 
which would be ionized by impinging on 
incandescent tungsten surfaces. A dc poten- 
tial of 27,500 volts would accelerate these 
ions to a velocity of 657.000 feet per 
second. 

Since the earliest appearance of the in- 
ternal-combustion engine, scientists and 
engineers have worked hard on hydrocar- 
bon fuels and on machines that convert 
their energy to work. Progress has been 
spectacular. It will continue; but even as it 
raises us to higher levels, it forces us to 
consider new challenges—and to explore 
new possibilities—for the future. Among 
these are fuels in which hydrocarbon mole- 
cules are replaced by elements with higher 
energy release per unit weight, fuel- 
oxidizer combinations for use in vehicles 
operating beyond the atmosphere, and the 
application of energy from free radicals o1 
ions. 

In every case there are problems, but 
beyond them we can see great promise. If 
past achievements can still be taken as a 
guide to future growth, there is little doubt 
that the problems will yield to advancing 
science and technology, and that the prom- 
ise will be fulfilled 


TABLE 1 
FUEI B.t.u. Per Lt 
Aluminum 13.300 
Berylliun 9 140 
Boron 5.000 
Carbon 14,500 
Diborane 31,370 
Gasoline 18.800 
Hydrogen 51,570 
Kerosine 18,490 
Lithium 18,460 
Magnesiun 10,640 
Pentaborar « 29 127 
Silicon 13,170 
Titaniun 8.190 
rABLE 2 
Theoretical Specific Impulse Value 
(At 300 psia 
OXIDIZER FUEI Isp 
Nitric acid Aniline 221 
Nitric acid Ammonia 225 
Hydrogen peroxide JP-4 233 
Oxygen Ethyl! alcohol 242 
Oxygen JP-4 248 
Fluorine JP-4 265 
Ozone JP-4 266 
Fluorine Ammonia 288 
Fluorine Diborane 291 
Fluorine Methyl! alcohol 296 
Fluorine Hydrogen 352 
Ozone Hydrogen 369 
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Chart indicating principal intercontinental movements of petroleum and products in 1956. Figures in- 


dicate approximate shipments in thousands on barrels daily. Arrows are not intended to 


ollowed, only origin and destination continents. 


WORLD OIL DEMAND 


show route 


Consumption of petroleum and its products is expected to 
reach 18,520,000 b/d in 1957. Eastern Hemisphere demand is 
running 8.4% higher, and Western Hemisphere trade may be 4.8% above 1956. 


—— on experience during the first six 
months, it now seems likely that the 
rate of increase in demand for petroleum 
will be somewhat less in 1957 than that en- 
joyed by the industry in recent years. In 
1956, world demand increased 1,320,000 b/d, 
or 8.2% over 1955, to 17,347,000. This year 
it now appears that the increase may not 
exceed 6.8°, or 1,173,000 b/d—bringing 
total world demand for petroleum (crude 
and natural-gas liquids) to 18,520,000 b/d. 

Only part of the diminishing upward 
trend observed this year can be attributed 
to the Suez crisis. The economy seems to 
be leveling off a bit in some parts of the 
globe. Average annual increase in world 
consumption has been 8% compounded 
since 1940. In 1955 this rose to 11% over 
1954, but last year the figure settled back 
to the rate experienced during the past 16 
years—and this year it seems to be dropping 
below the historic rate of rise. 

As late as April, the Independent Petro- 
leum Assn.’s committee of economists esti- 
mated that USA demand would be 4.8% 
higher this year. It was recognized that the 
warm winter had kept domestic consump- 
tion at a low level, but it was assumed that 
later rnonths would improve the market. In 


the final two months of 1956, refinery ship- 
ments of middle distillates (kerosine and 
distillate fuels exclusive of jet fuels) were 
20 million barrels lower than in the corre- 
sponding months in 1955. Residual-fuel de- 
mand was off seven million barrels. In the 
first four months of 1957, which roughly 
cover the heating season, residual-fuel de- 
mand was off four million barrels, and mid- 
dle-distillates demand was lower than 1956 
by a similar quantity. 

Gasoline demand also has been disap- 
pointing during the summer-vacation sea- 
son. As a result, many economists now are 
suggesting that USA demand will exceed 
1956 by only 3.5% to 4%. For the purposes 
of this report, the historic increase rate of 
4% has been adopted. This figure can be 
changed materially by weather conditions 
in the final quarter. Last year, for example, 
an increase of 5.4% was anticipated at mid- 
year, but the actual figure was only 3.5%. 

Demand in both Canada and Mexico is 
expanding at a more rapid rate than in the 
USA. An increase of 7% in Canada to 771,- 
000 b/d, and a rise of 16.7% in Mexico to 
299,000 b/d are anticipated. 

In South America and the Caribbean 
area, the recent 10% annual rate of increase 


— 
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UP 6.8% 


appears to be dropping to about 7.2° this 
year. Brazil, Cuba, Venezuela, and Puerto 
Rico continue to boom with increases near 
or above 10%. 

The sugar industry has improved, with 
the result that oil consumption in Cuba may 
rise 10.89% this year to 72,000 b/d on top 
of a 27.5% increase in 1956. An increase of 
13.8% is forecast for Puerto Rico. 

The largest consuming countries on the 
South American continent continue to ex- 
pand their oil use at a rapid rate. Venezuela 
should show an increase of 11.3% this year, 
to 158,000 b/d, on top of an 11.8% rise in 
1956. The Brazilian boom is unabated, with 
a rise of 9% to 229,000 b/d expected this 
year. In 1956 the increase was 9.4%. Al- 
though the rate of expansion in Argentina 
is somewhat lower, there probably will be 
an increase of 6.3% to 255,000 b/d in 1957 
demand. This compares with a rise of 8.6% 
last year. Even Chile, with its current mon- 
etary troubles due to the fall in copper 
prices, is expected to show an increase in 
demand of 5%. 

The impact of Suez has been spotty in 
Europe. West Germany has felt little or no 
effect of the stoppage of oil flow through 
the canal. In 1956 domestic demand was 
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318,000 b/d, an increase of 25.7°% over 1955. 
This year it is estimated that West German 
consumption will rise another 23.3%, to 
392,000 b/d—becoming a very close third 
among oil-consuming nations in western 
Europe. Oil distribution in Switzerland and 
the Scandinavian countries also is enjoying 
a good year. Increases generally are run- 
ning well over 10°. Italy, with an indicated 
increase of 9.5°, this year compared with 
16° in 1956, probably can blame part of 
this on Suez—although economic conditions 
doubtless are partly responsible. The Neth- 
erlands are experiencing a similar change 
in rate of growth in oil sales. 

Most serious effect has been suffered by 
the United Kingdom and France. It has been 
said that Suez has cost the United Kingdom 
about a year’s growth. Demand rate ex- 
pected in 1957 probably will not be reached 
until 1958. 

Based on results in recent months, it is 
anticipated that UK demand will average 
630,000 b/d this year, compared with 636,000 
b/d in 1956, a rise of 3.69 Until mid-year, 
some observers had thought that the UK 
might have no increase in 1957 demand. In 
1956, demand was 7.1% higher than in 1955. 

The situation in France is not too happy. 
In 1956, demand was up 11.1%, to 439,000 
b/d; and this year it is probable that there 
will be a drop of 1.1%, to 434,000 b/d. This 
is due partly to Suez and partly to economic 
conditions. 

A recent broadcast from Moscow reported 
that production in the USSR would average 
1,950,000 b/d this year. Assuming an output 
of 265,000 b/d in satellite countries, the total 
Soviet production in 1957 may be estimated 
at about 2,215,000 b/d. In 1956, output was 
estimated at 1,930,000 b/d. 

Exports from the USSR and satellites, in 
1956, averaged about 150,000 b/d—indicat- 
ing a domestic demand of 1,780,000 b/d. If 
the recent Moscow estimates prove to be 
accurate, the domestic demand for oil in 
the Soviet bloc will rise 15.5% this year to 
2,055,000 b/d. Exports are estimated at 160,- 
000 b/d. 

Because of the probable loss of gallonage 
in France and the small rate of increase in 
the United Kingdom, western European de- 
mand probably will be up only 8% this year, 
as compared with a rise of 12.4% last year. 

Disturbed conditions in North Africa are 
having a retarding effect on oil consumption 
in that area. Egypt probably will use 2% 
less oil this year than last. South Africa 
and East and West Africa continue to report 
satisfactory growth in volume of trade. 
African sales as a whole may be up only 4%. 

In the Middle East, the bright spots are 
Iran and Turkey. Iraq, Saudi Arabia, Syria, 
and Lebanon show only small growth. Ex- 
pansion in the entire area probably will not 
exceed 7.2%. Some authorities place the 
rise in business at only about 5%. 

East Asia and Oceania have felt no effect 
of the Suez closing. The drop in rate of 
increase in sales must thus be assigned to 
other causes. Estimates at mid-year were 
that demand will rise 9.7%, to 1,196,000 b/d, 
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ESTIMATED WORLD CONSUMPTION OF 


(Crude-Equivalent Basis—Th« 
1956 
Total B/D 
WESTERN HEMISPHERE 
Canada 263,165 Z 
United States 3,205,150 8,7 
Mexico 93,440 256 
North America 3,552,910 
Argentina : 87,600 d 
Bolivia 2,190 6 
Brazil 76,650 
Chile 14,600 
Colombia 19,345 
Cuba 23,725 6° 
Ecuador . intense ‘ 2,920 8 
Netherlands West Indies 47,815 3 
Peru 14,600 4( 
Puerto Rico 10,585 29 
Trinidad 12,045 33 
Uruguay 10,220 28 
Venezuela 51,830 42 
Central America 15,330 42 
Others 14,600 40 
SOUTH AMERICA & CARIBBEAN 404,055 1,107 
WESTERN HEMISPHERE ...... 3,956,965 10,841 
EASTERN HEMISPHERE 

Austria - , 14,600 40 
Belgium & Luxembourg 43,800 120 
Denmork ‘ ; 28,835 79 
Finland , 12,045 33 
France : 160,235 439 
Germany (West) ° 116,070 318 
Greece 12,045 33 
Ireland .. _ 10,220 28 
Italy ‘ : 103,295 283 
Netherlands : 63,145 173 
Norway jae 22,265 61 
Portugal and islands 10,950 30 
Spain ies 26,645 73 
Sweden 68,255 187 
Switzerland . 19,710 54 
United Kingdom 232,140 636 
Yugoslavia ‘ oes 6,570 18 
USSR and Satellites 649,700 780 
Others 70,810 194 
Europe 1,671,335 4,579 
Algeria and Tunisia . 14,965 4) 
British East Africa 8,395 23 
British West Africa 6,205 17 
Belgian Congo . 3,285 9 
Canary Islands eee 19,710 54 
Ethiopia and Somaliland 4,745 13 
Geet wc cccnsscccss cnaehoens 36,500 100 
French West Africa . 12,045 33 
French Morocco ........ os 6,935 19 
Spanish Morocco and Tangiers 5,840 16 
Portugese West Africa ‘ 2,650 10 
Southern Africa eo 29,930 8? 
RR. nctantsrccenboestecsecvene 10,950 30 
RE wdeccscncgeWdusceeanesese 163,155 447 
Aden sabi onto 25,915 1 
Bahrain : 10,220 28 
Iran , 29,930 82 
BED cbc dk nericocnéccededasetees 11,680 32 
Israel tess 10,950 30 
ae dairies 10,950 30 
Saudi Arabia ..... Leagdwes 20,075 55 
Syria and Lebanon 9,490 26 
Turkey 12,045 3 
Others . 1,095 
CRRRED BONO van cvccccvececses .. 142,350 390 
Australia Fee Vets otown’ oe 63,875 S 
Ceylon . : Pebeshnedes 6,935 19 
India ... 42,340 16 
Indonesia 28,105 7 
Japan $a seeds 88,695 
Malaya ae : 27,375 
New Zealand non aa 12,775 35 
Pakistan . 12,775 35 
Philippines . - 15,330 42 
Indo Chino Te 4,380 12 
Thailand . ‘ 6,570 18 
Formosa , : - 4,745 13 
Hong Kong : 6,570 18 
Burma 2,555 y 
SD in cea aawideeitetececceeees 74,825 205 
Far East & Oceania ...... ... 297,850 1,090 
EASTERN HEMISPHERE ..... . 2,374,690 6,506 
WORD TOTAL .cccccccccccccce « 6,341,875 17,347 





'Percentages are based on daily averages 


PETROLEUM PRODUCTS 


io) € 
1957 - 
Total B/D 
97 
89 
49 
2 410 
5a6 
57 67 
6,060 
230 
433,25 8 
47 Bé 4 
5,69 4 
48.910 4 
32,850 1 
13,505 
158,410 434 
43,080 397 
2775 re 
0,585 29 
3150 
68 620 RR 
24,090 66 
; 680 
@ A7e . 
90 6 
22,630 6 
40,535 659 
300 
9 07 2 
7 62 
853.105 0 
4,965 4 
912 
7 b6 
650 
9 805 F 
4,745 
R70 8 
6 570 g 
840 6 
3,650 
190 QR 
960 
69 46 
26,28 Z 
96 
04 
44 é 
9 as 
100 
ais 
7 Bé 
2 470 Q 
505 
6,425 4 
4,745 
6,935 19 
5.110 14 
6.935 19 
2,920 g 
82,125 225 
436,540 1,196 
2,611,940 7,156 
6,759,800 18,520 


Change 


ow 


61 














ae bia : 
ae Ady <., 
4 Ors 74, » Ss a : * 
ek oS vere & 
—” ‘2 ‘7 F ’ a) 
f| Peet athe ~~ #4 > 
a St &. BY we 
ya ’ 
wa | 


















+ *$ 
a . 
". des 4 ’ 
._ y , \ i» * ve . "4 ‘ee 1 
‘ ; - ‘ ‘ Aste be AE A 
, o”* ‘ Ms ,s 5 ’ +” "4 . \e Sa Fier Syer? 
= ; SHR oe eh BRE SN S4 
‘ ‘ 4% . : « ‘ oy ste ‘2 * cANS ’ ‘XY a, . .) ma a” . 
cert ea? with V : Aw 
i " " se » Rihanee yy Bas) \ as NS +§ \ \y Laws tae Ae My Roe 
, H At ae ines rae a NAN BAY aU RAL ve Arts OS \e. 4 ye: ’ A” ow, : SS : 
Lay piv ys £\5 rrr ty ; ‘ : 
Ree Weed, a ; Aye ¢, <3. , Wr SPSS ca ty SS : -¢ mA SF. or ’ ~ s 
PAGS NS oS AAW aX\>'e Sk a Sente , ‘ See be a? 
rer t. A \ Ne: er ANY s>y os ws ‘Qt ) ‘ : : NS Ly. ¥ 
, PAS Pee ae OR a i et é 
_ rt ’ =. 
ow be ree 


FRANCE 


SEEKS OIL SUFFICIENCY 


by Guy Henry 


Progress in oil and gas discovery during two five-year plans completed since W orld War I 


lead France to expect further substantial additions to production and reserves. 


Current plan, extending to 1960, involves an investment of $714 million. 


Epo recently, France was not consid- 
ered an oil-producing country. Now, 
however discoveries in metropolitan France 
—and especially those made in her overseas 
territories—are of sufficient importance to 
change the situation completely. They per- 
mit France to expect that, within the next 
few years, she will be able to cover most 
needs with French-produced oil. This pros- 
pect is all the more intriguing in that it will 
appreciably make up the power deficiency 
which has been a heavyweight on the 
French economy—particularly in coal—and 
will sustain economic expansion until 
atomic power comes into full industrial de- 
velopment. 

One may say that France has now begun 
to live in the midst of a real industrial re- 
volution, evoked by recent discoveries, of 
which most Frenchmen are now aware. 

First, a bit of history: France, northern 
Africa, and the Overseas Territories com- 
prise vast sedimentary areas, some of which 
have been subjected to mountain-forming 
movements and which are not generally 
unfavorable to the accumulation of hydro- 
carbons. However, this fact only recently 
has been recognized. 

What could have been the cause of 
French lack of interest in exploration for oil 
on their own soil? Undoubtedly, this has 
been due to absence of surface indications 
of oil such as were observed in Romania, 
in the Caucasus, in Iran, and in the United 
States which led to easy discovery of profit- 
able deposits. Lack of these indications is 
the reason why the French had little inter- 
est in looking for profit in this branch of 
mining, and is a reason why this country, 
before World War I, contented itself with 
imports of foreign oil and with financial 


Boats leaving well in Lake Biscarosse, 
France (photo by J. L. Colas, 
from Pétrole-Progrés). 
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participation in foreign oil enterprises. 

World War I led to a realization of the 
grave problem of the national supply of 
hydrocarbons in war, and to the formulation 
of an oil policy. It found expression in the 
creation, under government control, of the 
Compagnie Francaise des Pétroles in 1923, 
followed in 1925 by the Office Nationale des 
Combustibles Liquides, a governmental es- 
tablishment charged with the direction, co- 
ordination, and study of all matters relating 
to petroleum. 

This policy, of which the primary object 
was to accumulate stock of oil on French 
soil, was first directed to creation of a strong 
refining industry, based mainly on a 23.75% 
interest held by the Compagnie Francaise 
des Pétroles in Iraq Petroleum Co. 

A vigorous policy of exploration for oil in 
France took place in 1937, when the 
Centre de Réchérche du Pétrole du Midi 
(CRPM) was created as a branch of the 
Office Nationale des Combustibles Liquides 
and amply provided with personnel and 
materials. 

Up to that date the only activity in ex- 
ploring and exploiting petroleum enter- 
prises worth mentioning was confined to the 
Pechelbronn in Lower Alsace, which was 
acquired after World War I, and to the So- 
ciété Cherifiénne des Pétroles, which had 
its first success at Tselfat in Morocco during 
March 1934. 

Other exploration was carried out in var- 
ious areas without adequate financial means, 
machines, or technique—principally in the 
south of France—the only positive result 
of which was the discovery, in 1924, of the 
small deposit of Gabion, in Herault, now 
depleted. 

In 1938 and 1939 the CRPM undertook 
deep drilling near Montpellier, at Pezenas, 
and at Saint-Marcet, near Saint-Gaudens 
The first discovery at Saint-Marcet was a 
large deposit of gas on July 14, 1939, yield- 


ing more than 150.000 cubic meters of gas 
(5.25 mmecf) per day under a pressure of 
160 kg per cm. (2280 psi) 

A decree of July 29, 1939, created the 
Régie Autonome des Pétroles (RAP), a 
governmental agency charged with “all op- 
erations of exploration and provisionary ex- 
ploitation of petroleum in the metropolitan 
territory and within the perimeters speci- 
fied in the decree”: the decree of August 
24, 1939, granted to RAP an exploration 
permit over an area of 592,800 acres within 
the departme nts of Haute-Garonne, Ariége, 
Hautes-Pyrénées, and Gers 

The law of July 18, 1941, reserved for the 
government the right to explore for hydro- 
carbons within a perimeter covering the 
whole of Aquitaine and surrounding the 
permit held by the Régie Autonome des 
Pétroles; and the right to grant its rights 
within this perimeter to selected companies 

Besides the zone already accorded to the 
Régie Autonome des Pétroles for this pur- 
pose, the law of November 10, 1941, created 
the Société Nationale des Pétroles d’Aqui- 
taine (SNPA), a mixed company in which 
the government held a majority interest 

Due to the German ocx upation, the So 
ciété de Pechelbronn lost control of its op- 
erations, and in Alsace was forced to with- 
draw its equipment and put it to work first 
in the Ariége, and then in the Aude, the 
Herault, and the Gard, for which it organ- 
ized a subsidiary: the Sociéte de Réchérche 
et d’Exploitation Miniéres et Industriélles 
(SREMI), which in 1944 became the Société 
Nationale des Pétroles du Languedoc Medi- 
térranée (SNPLM), in which, by the law 
of June 5, 1944, the government was also 
authorized to hold a majority interest 

During the occupation of metropolitan 
France, operations were carried on as dic- 
tated by circumstances, without emphasis 
on development work. Exploration was re- 


sumed after the liberation, and the govern- 
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ment was able to give a decisive impulse to 
these enterprises by allocating important 
resources of finance, technique, and per- 
sonnel, 

In order to coordinate exploratory work 
and to aid in its financing, a public agency, 
the Bureau de Réchérche de Pétrole (BRP) 
Was organized in 1945 within the Ministry 
of Industry and Commerce, which we shall 
refer to further on. 

So, to the prewar organizations—Société 
Nationale des Pétroles d’Aquitaine and the 
Societé Nationale du Languedoc Meditér- 
ranée were now added successively the So- 
ciété Nationale de Réchérche et d’Exploi- 
tation des Pétroles en Algérie (1946), the 
Société des Pétroles d’Aumale (1949), the 
Société de Réchérche et d’Exploitation des 
Petroles en Tunisie (1949), the Société 
Nord-Africaine Pétroles (1949), the 
Compagnie des Pétroles en Tunisie (1949), 
the Société des Pétroles d’Afrique Equi- 


des 


toriale Francaise (1949), the Société des 
Pétroles de Madagascar (1950), the Société 
des Pétroles de la Gardonne (1951), the 
Société de Réchérche et d’Exploitation des 
Pétroles des Cameroon (1951), and the So- 
ciété de Réchérche et d’Exploitation de 
Pétrole in New Caledonia (1952). 

In addition to these, there were com- 
panies which grouped regional private in- 
terests. The Société des Réchérches Min- 
éralogiques et d’Etudes des Réssources du 
Sous-Sol du Department des Deux-Sévres 
filed, in 1947, an application for a permit in 
that department; and a Syndicate d’Etudes 
et des Réchérches Pétroliéres en Alsace, 
constituted in 1948, was transformed from a 
Société Anonyme (in April 1953) into a 
“Société de Prospection et des Exploitations 
Pétroliéres d’Alsace.” The Standard Fran- 
caise, later known as Esso Standard, ac- 
quired in 1951 a permit for exploration in 
the Bordeaux region. The Compagnie 


Francaise des Pétroles created, in January 
1953, a subsidiary known as Compagnie 
Francaise des Pétroles (Algérie) to conduct 
prospecting in South Algeria. 

Finally, there were formed two com- 
panies—one in which Shell has a majority 
interest, the Compagnie des Pétroles d’Al- 
gérie; and the other, in which the Régie 
Autonome des Pétroles has a majority in- 
terest, the Compagnie de Réchérche et 
d’Exploitation des Pétroles au Sahara, con- 
stituted in 1953, and which has a permit 
to prospect in the Sahara. 

Since 1954 and up to the present time new 
permits for exploration have been applied 
for not—only by the organizations previ- 
ously named, but also by companies which 
recently became interested in prospecting 
for oil in metropolitan France, such as the 
Campagnie Francaise des Pétroles and the 
Société Francaise des Pétroles BP, or which 
have been especially organized for this pur- 
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pose, such as the FROPEX or the Société 
des Hydrocarbures Liquides et Gaseux de 
l’Aude et des Pyrénées Orientales. 

The foregoing list indicates the interest 
which has been aroused in the past dozen 
years in the search for oil in metropolitan 
France, in northern Africa, and in the 
French Overseas Territories. 

We shall now take a look at the enter- 
prises which have been at work since the 
beginning of the current year. It is per- 
tinent first to note that the development of 
prospecting and the formation of the com- 
panies in the list have not been due to the 
initiative of private individuals, but are 
the result of coherent action guided by the 
government and public powers. This partic- 
ipation by the State was adopted to avoid 


a diversion of energy, or a low efficiency 


or interest on the part of private initiative, 
and was considered necessary due to the 
magnitude of the capital necessary for op- 
erating with the best chance of success 
These considerations prevailed when, in 
1945, the Bureau de Réchérche du Pétrole, 
under the direction of the Minister of In- 
dustry and Commerce, rapidly became an 
efficient instrument in the government's 
petroleum policy. The BRP, whose presi- 
dent, M. Guillaumat, former director of 
liquid fuels and general administrator as 
governmental delegate in the Commissariat 
a l’Energie Atomique, has authority to 
orient the general policy of exploration, in 
the preparation of long-term plans, and in 
defining the modes of applying them to ini- 
tiate projects for primary reconnaissance 


and to gather information for delimiting the 
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during 1956 








zones where prospecting should be devel 
oped It also may apportion hnan ial assist 
ance, either in the form of advances to th 
companies or other existing organizatior 
for exploration or create others 


BRP has thre« 


iccessive five-year plar 


for defining and putting into effect th 

French policy of prospecting for petroleur 
| I | I 

The first two 5-veat plans covered the pe 


riod 1946-55 


In the first plan, 1946-50, BRP, begar 


real petroleun exploration indust 

equipped with its own technicians—devel 
oping its own methods, and relying on con 

peting French constructors for the quality 
quantity, and price of the necessary equip 
ment. During this period, six prospectin 
companies were created the zones to be 
prospected were marked out; and the di 

covery ol Lacq Supe 10 was made 


In the course of the second plar 1951-55 
the development plan, BRP pushed ex 
ploration by organizing numerous new pr 
reconnaissance parties, and by promoting 
the formation of new companies in whicl 


numerous groups ol loreigners participated 


The creation of French geophysical enter- 
I 


prises, drilling companies, and enterprise 
engaged in the fabrication of special mate- 
rials Was encouraged 


Finally, BRP brought about formation of 
two investment companies: the Finare p ana 


the Cofierep, through which private funds 


might be added to public funds. This second 
5-year plan was marked by discovery of the 
Parentis and the Lacq fields—not to men 


tion the indications revealed in the Gabor 
and the Sahara 

At the end of the second 5-year plan i 
1955, there were 26 outfits at work on per- 
mits, compared with five in 1945, which they 
had obtained in France, in Africa, in Mada- 
gascar, and in New Caledonia. Two-thirds 
of the area of sedimentary formation in 
metropolitan France were at that moment 
covered by permits. Whereas, in 1946, 16 
rigs were able to drill 37,300 meters and to 
complete 26 wells, in 1955, 62 rigs drilled 
311,000 meters and completed 255 wells 

On the financial side, private effort, which 
in 1945 accounted for not more than 9 ol 
total investment, in 1955 it held 24 The 


total investment passed from 7 billion frane: 
in 1946 to 32 billion frances ($91.4 million) 
in 1955 

Annual production of oil, which in 1946 
did not exceed 54 thousand tons, has now 
passed a million tons (20,000 b d) in metro- 
politan France alone. Proved reserves are 
now figured in dozens of millions of tons 
of liquid hydrocarbons and in more than 100 
billions of cubic meters of gas 

We now pass to the third 5-year plan 
covering the period 1956-60. According to 
BRP, this third plan should be character- 
ized by the profitability of oil prospecting 
which, in view of the results obtained and 
the means now available, should be possi- 
ble. BRP expects that in 1956-60 there will 
be found 100 million tons (750 million bar- 


rels) of new reserves. A total investment 


(Continued on page 138) 
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“VOLUNTARY” 
CRUDE IMPORT CUT 


urged by President Kisenhower 


C rude import restrictions have been 
been brewing at Washington for many 
months came to.a head on July 29 when 
President Eisenhower approved the report 
of a special 6-man committee of the Cabinet 
appointed to study the situation. The com- 
mittee recommended a “voluntary” limita- 
tion of crude imports, largely effective east 
of the Rocky Mountains, for the year begin- 
ning July 1. On the West Coast enough oil 
is to be admitted to balance supply and 
demand 

The troublesome question of “new” im- 
porters was tackled by the committee which 
made specific allotments to both “estab- 
lished” companies and to those who have 
brought in little or no crude in the past but 
which now are clamoring for foreign oil. 

In general, the Cabinet committee recom- 
mended that 

1. The seven “established companies” 
should be asked to cut their imports 10% 
below the average for the 1954-56 period. 

2. Fifteen “new” importers will be per- 
mitted to bring in the amounts requested, 
provided such imports do not exceed 1956 
by more than 12,000 b/d 

3. West Coast importers are not restricted 
at this time 

4. Total imports into Districts I to IV 
should not average more than 756,000 b/d 
during the year, and estimated District V 
imports should approximate 275,000 b/d 
bringing the total to 1,031,000 b/d. 

5. Companies not importing are entitled 
to a share in the market, and may apply 
for permission to bring in oil. 

6. Countries of origin are not specified. 

7. Administration will be under the direc- 
tion of the Interior Department. 

Reaction to the ‘Cabinet committee’s re- 
port was mixed. Oil state officials, such as 


General Thompson of the Texas Railroad 
Commission, hailed it as a good step. In 
some states, fear was expressed that higher 
prices will result. The Independent Petro- 
leum Assn. had not met to consider its po- 
sition as this was written. Chairman Holman 
of Standard Oil Co. (New Jersey), first of 
the “established” company executives to 
comment, expressed approval of the volun- 
tary method. Most oil-company men felt 
that the voluntary method is far superior to 
a “straight-jacket” approach. Some “estab- 
lished” company representatives feel that 
their allotment is somewhat too low. 

The program of 1,031,000 b/d compares 
with a recent average of 1,228,000 b/d and 
a planned import level for the latter half of 
the year of 1,267,000 b/d which oil com- 
panies had reported to Office of Defense 
Mobilization. 

The committee attached to its report a 
tabulation showing imports since 1954, 
which is reproduced herein as Table 1. The 
tabulation shows that the ratio of imports 
to total USA production was 10.34% in 1954, 
11.5% in 1955, and would have risen to 17.8% 
in the latter half of this year had oil- 
company estimates filed with ODM been 
followed. 

Table 2 shows the actual imports of the 
seven “established” companies, and of the 
smaller importers and newcomers, for the 
same period with the programmed latter 
half for 1957 and the proposed allotments. 
Table 3 shows similar data for the West 
Coast. 

In preparing its report, the Cabinet com- 
mittee based its findings largely on the na- 
tional-security angle. On this point, the 
committee said that “it is clear that there 
is a direct relationship between the nation’s 
security and adequate and available sources 


of energy. Oil and gas account for two- 
thirds of all the energy that is consumed in 
this country. Furthermore, there is no ade- 
quate substitute in sight for the foreseeable 
future. Therefore, we must have available 
adequate supplies of oil. 

“We have concluded, for reasons that are 
set forth later in this section of the report, 
that if we are to have enough oil to meet our 
national security needs, there must be a 
limitation on imports that will insure a 
proper balance between imports and domes- 
tic production. 

“Before arriving at this conclusion, we 
considered and rejected, for the reasons 
noted below, the following three proposals 
that are based on a policy of permitting im- 
ports to follow whatever course they may 
take: 

ws Import foreign crude oil and store it 
in this country within depleted fields or 
elsewhere. The practical problems of cost 
and the physical problems connected with 
the storage of crude oil would make this 
solution impracticable from the standpoint 
of industry and government alike. 

“2. Enlarge government participation in 
exploring for oil reserves which, when dis- 
covered, would not be put into production. 
Such a course would be costly to an already 
overburdened government and would be 
contrary to the principles of free enterprise 
which characterize American industry. 

“3. Encourage increased importations in 
order that our own natural resources might 
be conserved. Your committee has con- 
cluded that for the following reasons such a 
policy would be unsound. 

“(a) It would result in a sharp decline in 
domestic exploration by private enterprise 
because the industry would have no as- 
surance of an adequate market for domestic 
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TABLE |! 


Percentage Ratio of Crude-Oil Imports to USA 
Crude-Oil Production 
(Thousands of Barrels Daily) 


Districts I-IV 


1954 


1s? 3rd 4th 2nd 
half quarter quarter half 
1955 1956 1956 1956 1957 


mports 605 689 830 
Productior 5,367 5,835 6,199 6 é 
Percentage ratic 11.5 Q 9 P 
District V 
mport 5 > 4 98 
Productior 975 972 76 959 ? 
Percentage ratic 57 9.6 27 ) 
} Total USA 
| mports 656 a Rae 047 914 
US productior 6,342 6,80 66 7,114 T \é 
} Percentage ratio 10.34 11.5 2.4 a 2.6 
| 
| 
| 
| The importing companies in filing reports with the Office of Defense Mobilization estimate 
that their imports into District V for this period would be 296,000 b/d. There re t 
believe, however, that these imports will not exceed 275,000 b/d, and, a: result, th 
figure is being used throughout the report 
Estimated, Office of Oil and Gas, Department of the Interior 
TABLE 2 
DISTRICTS I-IV CRUDE-OIL IMPORTS 
(Thousands of Barrels Daily) 
Programmed Imports 
3-Year Latter Half Per 
1954 1955 1956 Average 1957 Formula 
Established Importers: 
Atlantic 62.7 64.1 69.4 65.4 6 
Gulf 117.9 125.2 29.0 24.0 0 é 
Sinclair 65.1 68.8 73.5 69 746 é 
Socony 87.2 71.5 65.0 746 78.9 é 
Std. Califorr 70.6 76.7 4 74.2 86.0 66.8 
Std. (NJ 80.7 79 4 99 g0 87 
Tex 52.2 65.1 64.2 6 
Subtota 536.4 0.8 4 g 
New Importers: 
RE ae , 5 9 é 
—_ St 4 Q ¢ Q 
ales . 
V tion requ 6,294 
TABLE 3 
DISTRICT V CRUDE-OIL IMPORTS 
(Thousands of Barrels Daily) 
Programmed Imports 
3-Year Latter Half Per 
| . 1954 1955 1956 Average 1957 Formula 
District V 
Dougla ~ 6 0 0 r R 
Socony (Gen. Pet 2.5 26.4 2¢ 
Std. Calif 21.0 7 68 é 
She 6.6 9 é é é 
Tex 10.6 9.4 9 0 
' dewat 13.7 25.0 
Union _ 7 ) 
U.S. Oil Ref Co 
| Richfield 0 6.6 6 
Wilshire - 2 0 
Others 
To Ba 2.2 6.3 4.9 4.4 
Tota 51.0 93.0 179.0 107.7 296.0* 276 
*—There is reason to believe that the total imports for this period will not excee 
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eloped by US Bureau of Mines has been called an underground 
permit use of large-scale equipment for low mining costs. The 
the roof represent about one-fourth of the total shale (Bureau 


RECENT DEVELOPMENTS 
IN OIL SHALE 


by Arthur Matzick and Russell J. Cameron 


Cameron and Jones Ine Denver. Col 


ferial tram bucket dumping oil shale onto storage pile near Union Oil Cols Government oil-shale plant near Rifle. Colo.. is presently in standby conditior 
shale plant near Grand Valley, Colo. (shown in background): Oil shale is The Navy Department, now in custody, proposes to continue development of ot 
ned and crushed about 1.000 fit above the valley floor, and then carried shale as a source of jet and diesel fuels (Bureau of Mines photo 
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— THE past year, significant progress 
was made toward the achievement of 
an oil-shale industry in the United States. A 
highlight was the granting of a patent to the 
Sinclair Oil and Gas Corp. for its in-situ 
method of retorting. This procedure, by 
eliminating mining and_ shale-handling 
operations, offers the potential for impres- 
Sive savings over conventional methods. 
Union Oil Co. of California is making im- 
portant advancements in retorting and re- 
fining technology through its $7 million 
program. The Aspeco process, which utilizes 
a novel concept in heat exchange, is being 
tested on a substantial pilot-plant scale by 
the Denver Research Inst. Finally, there are 
prospects that the US government may re- 
sume oil-shale development work through 
the Navy Department. These and other 
events contribute to optimism for the future 
of oil shale in Colorado. 

Current Development Activities: Sinclair 
in-situ retorting—The Sinclair Oil and Gas 
Corp. has been active in the investigation 
of underground combustion methods of re- 
covering hydrocarbon materials. Field ex- 
periments on oil shale were conducted near 
Grand Valley, Colo., during the summers 
of 1953 and 1954, but results of this work 
were kept highly secret. On February 5, 
1957, patent No. 2,780,449 was granted to 
F. R. Fisher and H. L. Pelzer on an in-situ 
process for retorting oil shale. This patent, 
which is assigned to Sinclair, has been re- 
ceived with considerable interest. 

The Sinclair process is similar to second- 
ary-recovery methods which involve under- 
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ground combustion. Gas-injection wells and 
oil-production wells are drlled into the 
oil-shale formation on the required pattern. 
Colorado oil shale is a very dense, imper- 
meable rock; and, before retorting can start, 
gas passages established in the 
shale. This is accomplished through a pres- 


must be 


sure-parting technique by injecting a fluid 
under high pressure into the wells under 
controlled conditions. After establishing 
satisfactory permeability, the formation is 
ignited at an input well, and a thermal wave 
is caused to move to the producing wells by 
control of gas rates and oxygen concentra- 
tion. The advancing thermal wave heats the 
shale to retorting temperature and drives 
the released oil vapors ahead to the 
ducing wells. 


pro- 


In-situ retorting has many inherent ad- 
vantages over conventional processing 
methods. The mining and crushing steps are 
completely eliminated, and these account 
for almost 60% of the cost of a barrel of 
crude shale oil. Absence of the mining step 
also makes it immaterial how far the shale 
Ceposit is located from an accessible cliff 
face. The operation is relatively clean, and 
does not present any difficult waste-disposal 
problems. A project could be made highly 
automatic, and in many respects would re- 
semble an oil-field lease. 

The in-situ method has a potential eco- 
nomic advantage which is substantial. Pre- 
liminary studies that 
quirements and operating costs are only a 


show capital re- 


fraction of the costs required for the usual 
procedures. If the Sinclair process can be 
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Union Oil program: Ur n Oil Co. of Cali- 
fornia is presently engaged in the most 
ambitious program vet undertaken by a 
private concern to develop oil-shale tech- 
nology. This $7 million program, first an- 
nounced in February 1955, is aimed at de- 
termining the economics of a commercial 
oil-shale venture. The investigation in- 


cludes construction and operation of a large 
Union retort, research on refining methods 
and various economic studies 

Construction of the demonstration plant 
Grand Valley, Colo., was completed 
The this 
plant at present is to test an experimental 
Union Oil 


commercial 
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early in 1957 main function of 
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of this process is the upward movement of 
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shale through the retort. This movement is 


effected 


operated charging cylinder at the bottom of 


by an ingenious hydraulically- 


the tapered retort vessel. The plant near 
5le ft 
stands 


Grand Valley has a charging cylinde 
the retort 
over 40 ft high. It is expected that the plant 


will have a capacity 


in diameter, and entire 


in excess of 300 tons 


per day. In commercial practice, it is 


planned to operate four such retorts as a 


unit, with common auxiliary equipment 
The demonstration plant has completed 
preliminary operations which included dry 
tests to study shale-flow characteristics and 
to determing 


Actual 
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retorting work now is under way 
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and it is reported that several thousand 
barrels of oil have been produced. How- 
ever, it is too early to expect the release of 
any experimental data. A formal dedication 
of the plant took place on May 18. 

Pilot-plant refining tests have been con- 
ducted at the Union Oil Co. laboratories in 
California to produce an oil which is 
superior in refining value to the best crude 
oils. The process involves coking followed 
by catalytic hydrogenation. Union Oil’s 
“Unifining process” has proved to be ex- 
cellent for hydrogenating coked shale oil. 
The upgraded crude shale oil can be refined 
to finished products by conventional proc- 
esses. Union feels that the problem of re- 
fining shale oil are essentially solved. 

There are no immediate plans for under- 
ground mining work by Union Oil Co. 
Present retorting requirements are being 
met by operation of an open quarry at the 
cliff face above the plant site. Shale is 
lowered to the shale-preparation area by an 
aerial tramway. In order to determine the 
current economics of mining, the Utah Con- 
struction Co. has been retained to study the 
mining problem and to submit a bid for 
commercial mining. ; 

Aspeco Process: The Aspeco process is a 
novel method for retorting shale being de- 
veloped under contract by the Denver Re- 
search Inst. The essential equipment con- 
sists of two horizontal rotating kilns for 
retorting and spent-shale burning, and a 
quantity of closely-sized balls which serve 
as the heat-carrying medium. Heat ex- 
change is effected in these kilns by direct 
countercurrent contact of the balls and 
shale. A 24-ton-per-day pilot plant located 
near Denvei' is being operated to determine 
the economics of the process. 

Government Activities at Rifle: The facili- 
ties at Rifle were operated on a reduced 
scale by the Bureau of Mines until July 1, 
1956. Funds were available only for mining 
studies and the preparation of reports. Be- 
fore the end of the fiscal year, all equip- 
ment was removed from the mining area 
for storage at the plant, and the mine was 





closed. The plant was put in standby con- 
dition, and custody was transferred to the 
Navy Department, on whose oil-shale re- 
serves the entire installation is located. 

The Navy Department has become more 
directly interested in the possibilities of oil 
shale, and has proposed to continue de- 
velopment work at Rifle. One of the main 
reasons is our increasing dependence upon 
imported petroleum, which recent events 
have shown to be an unreliable source in 
an emergency. A program was presented 
by Captain A. S. Miller, USA, director of 
naval petroleum and oil-shale reserves, at 
a hearing of the House Armed Services 
Committee on March 19 and 20, 1957. Re- 
search would be directed toward the de- 
velopment of oil shale as a source of diesel 
and jet fuels. 

Three possible courses of action were 
presented by Captain Miller: 

“1. Government operation through a 
prime contractor and subcontractors on a 
cost-plus fixed-fee contract using govern- 
ment funds. 

“2. A lease operation in which private in- 
terests would take over the plant at Rifle, 
evaluate the presently constructed retort, 
and construct and operate a commercial- 
sized retort. 

“3. Disposal of the plant, with consequent 
loss to the government of much of the value 
of the work done because it was riot car- 
ried to completion.” 

Captain Miller strongly advised against 
the third course. The second had consider- 
able appeal, undoubtedly from the govern- 
ment economy standpoint. A more import- 
ant factor would be the benefits to be 
derived by direct participation of industry 
in the development work. There would be 
a complete dissemination of all data and 
know-how, and industry could make the 
decision for a commercial venture with 
greater confidence. However, there was no 
spokesman for such a procedure, so the 
members of Congress and the Navy Depart- 
ment present at the hearing decided to pur- 
sue plan No. 1. 


4 24-ton-per-day pilot plant for the Aspeco process will determine its 
economic practicability. A unique feature is the countercurrent exchange 
of heat between two streams of solids (Denver Research Inst. photo). 
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On March 26, 1957, Mr. Vinson, chairman 
of the House Armed Services Committee, 
introduced a bill (HR 6373) to authorize 
operation of the facilities at Rifle by the 
Navy Department. This bill would authorize 
the appropriation of $13,500,000 for a six- 
year program. Hearings on this bill should 
take place soon. 


Oil-Shale Reserves: The US Geological 
Survey has just published Bulletin 1042-H, 
by John R. Donnell, on oil-shale resources 
of northwestern Colorado. This report pre- 
sents the latest estimates of reserves con- 
tained in a part of the Piceance Creek basin 
covering an area of about 1,400 square 
miles. Detailed tabulations by townships 
show the acreage, thickness of oil shale, 
potential oil yield, and other pertinent data. 
Estimates are broken down into two cate- 
gories, indicated and inferred—the former 
being the more reliable. 

Colorado oil shale has wide variations in 
oil content in a vertical direction, and. some 
criteria must be used to permit a description 
of the sale deposit in practical terms. Mr. 
Donnell examined the data showing these 
vertical variations in assay content and 
determined the maximum thickness of shale 
in continuous sequence which would pro- 
duce a certain average assay value. He 
chose four average assay values—15, 25, 30, 
and 45 gallons per ton—as covering the cur- 
rent range of interest, and determined 
thicknesses which applied to each. Maps 
were drawn showing the thickness of shale 
available for each grade; and, from these, 
oil reserves were calculated for each town- 
ship. 

The average assay of 45 gal per ton is 
quite restrictive, and total reserves amount 
to only 7.5 billion barrels. Fortunately, the 
currently considered processes can handle 
a shale with a much lower assay value. 
This results in a much greater continuous 
sequence of shale which can be utilized, 
and thus greatly increases the available re- 
serve. If 15-gal-per-ton shale could be 
retorted profitably, such an operation would 
have a reserve of shale containing almost 
a trillion barrels of oil. 

The so-called Mahogany zone is the most 
familiar section of the Green River forma- 
tion, where both the government’s mine and 
Union Oil’s quarry are located. In addition 
to this shale, Mr. Donnell’s report presents 
some general information on a zone which 
is 350 ft to 1,500 ft deeper. One well analysis 
on this deeper zone shows a sequence of 25- 
gal-per-ton shale which is 780 ft thick. For 
comparison, the thickest sequence of the 
same grade in the Mahogany zone is about 
200 ft. This same well analysis on a basis of 
15-gal-per-ton shale shows a sequence of 
2,200 ft when the Mahogany zone is in- 
cluded. How such a thickness would be ex- 
ploited is almost beyond comprehension. 

A summary table of the oil-shale reserves 
has been prepared from Mr. Donnell’s re- 
port. Also, his map showing the thickness of 
15-gal-per-ton shale is reprinted. 


Depletion Allowance: Proponents of oil 
shale have been campaigning strongly for e 
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D. THICKNESS OF OIL SHALE THAT YIELDS AN AVERAGE OF 15 GALLONS 


depletion allowance to match that for crude 
petroleum. This would mean an increase 
from a probable 15% to 27144%. Although 
the development of oil shale does not in- 
volve the extreme risk of finding reserves, 
it is argued that there are comparable 
hazards in the development of processes and 
methods. The current economics of oil shale 
compared with petroleum are on the bor- 
derline, and even a small improvement can 
be significant to the future prospects for an 
oil-shale industry. 

The prospects for increase in the deple- 
tion allowance for oil shale are difficult to 
predict. Activity in other fields tends to 
cloud the issue. It is reported that several 
coal organizations also are fighting for an 
increase on coal. In addition, some con- 
gressmen have been examining the petro- 
leum depletion allowance closely, particu- 
larly as it affects imported crude. 

The Suez crisis and the associated dis- 
turbances in that part of the world have 
shown the extent to which the West has 
become dependent upon Middle East crude 
oil. It is estimated that over 20% of the 
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Prepared by J. R. Donnell 


Reprint of map from US Geological Survey Bulletin 1042-H. 


total world petroleum production now 
comes from that area. Furthermore, about 
two-thirds of the world’s proved petroleum 
reserves are contained in the Middle East, 
and its proportion of total production is 
bound to increase. There has been specula- 
tion as to what effect the Suez crisis may 
have had on the oil-shale picture. 

The oil-shale reserves in northwestern 
Colorado range from about 100 billion bar- 
rels for 30-gal-per-ton shale to almost a 
trillion barrels if 15-gal-per-ton shale is 
considered. These amounts are significant 
compared to one estimate of world petro- 
leum reserves of almost 200 billion barrels. 
Thus, Colorado shale oil could potentially 
fill any gap in liquid-fuel supply in the 
event of future difficulties in the Middle 
East. 

The economics of oil shale must also be 
considered. A comprehensive study by the 
National Petroleum Council in 1950 showed 
a cost of gasoline from oil shale at about 
14 cents a gallon. This cost may not be un- 
attractive in view of the increasing cost of 
new domestic petroleum. However, the pro- 
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duction of a significant quantity of shale oil 
would be a tremendous undertaking. The 
facilities required in Colorado to produce a 
million barrels of marketable crude oil per 
day would cost more than $5 billion. Pro- 
duction on such a scale could not be at- 
tained quickly. Thus, shale oil can only have 
long-range significance. 

Most of the current interest in Colorado 
oil shale existed before the Suez crisis. It 
perhaps caused some companies who were 
relatively inactive in the field to take an- 
other look at the possibilities of oil shale. 
Also there is greater interest from the na- 
tional-defense standpoint. However, the 
basic reason for the increasing activity is 
that shale oil is almost, if not actually, an 
economic parity with domestic petroleum in 
the United States. With the never-dimin- 
ishing demand for petroleum fuels to supply 
a market, a shale-oil producer using the 
modern production techniques developed 
these past 10 years is a good bet to compete 
successfully for the West Coast market— 
and with a trillion-barrel reserve to work 
from. END 
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WORLDWIDE 
DRILLING ACTIVITY 


rp HE total of rotary rigs operating within 
[ the United States continued to drop, and 
the total outside the United States con- 
tinued its steady rise thus far in 1957, as 
reported in more detail elsewhere in this 
issue. 

Activity in the Western Hemisphere was 
stimulated by the realization that the Suez 
Canal was more vulrerable than ever and 
more reliability could be placed on Western 
Hemisphere crude than on supplies from 
sources farther away, such as the Middle 
East. 


WESTERN HEMISPHERE 


Alaska: Principal recent development in- 
cluded discovery of a 200 b/d well by Rich- 
field Oil Corp. in Swanson River Unit No. 1. 
Production was 31 API crude from between 
11,140 ft and 11,170 ft. Other recent well re- 
sults include 1 Yakutat by Colorado Oil and 
Gas, temporarily abandoned after several 
shows. It reached a total depth of 9,314 ft. 
The rig was moved about 3% miles east, 
where 1-A Yakutat was spudded, with a 
9,000-ft objective. The abandonment was 
due to mechanical difficulties. 

Hevenstrite Oil Co. is testing the Fitz 
Creek anticline, where shows have been re- 
portedly obtained but no confirmation was 
given by the company. Other developments 
in Alaska are reviewed elsewhere in this 
issue. 


Canada: Exploratory work in Canada is 
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HIGH 


Worldwide drilling activity has risen sharply as oil 
needs continue to rise and the impact of the Suez crisis makes 


nations more aware of the need for diversified crude supplies. 


being pushed by the realization that to meet 
estimated demand 10 years hence 7.5 billion 
barrels of oil will have to be found. This 
compares with about 3.5 billion barrels 
found during the years 1947-56, inclusive. 
The pace of exploration has continued high, 
with the success ratio being maintained 
considerably above that in the United 
States. The average of 33 bbl discovered per 
foot of wildcat and developed drilling is 
considerably better than the 13 bbl average 
in the United States. Discovery of the 7.5 
billion barrels estimated necessary, how- 
ever, will require about 38,000 wells over 
the next 10 years. 
CENTRAL AND SOUTH AMERICA 


Mexico: Although efforts have continued 
to build domestic production, recent ex- 
ploration has had little success. The out- 
standing recent well result was the 1,100 
b/d discovery at Hallazgo, which recently 
was completed at around 10,394 ft. This 
Cretaceous discovery is about five miles 
southeast of San Andreas field, discovered 
about one year ago—15 miles southeast of 
Poza Rica, Mexico’s biggest field. 

Jamaica: A test well by Pan Jamaican Oil 
Co., I Negril, was abandoned dry early in 
the year. Another well, 1 West Negril, is 
now drilling about one mile west. The work 
is being done by Pan American Petroleum 
Corp. (formerly Stanolind Oil & Gas Co.) 
on a farm-out from Base Metals Mining 
Corp. Ltd. 


Cuba: A number of significant tests are 
underway in Cuba at present, and an en- 
couraging result in any of them could 
breathe new life into the oil hunt there. 
Cuban Stanolind Oil Co. will drill its first 
deep test, Tortuga Shoals No. 1, off the 
south coast of Las Villas province, accord- 
ing to a company announcement. The well 
is scheduled to 12,000 ft. 

Escambray No. 1, an 8,000-ft test in cen- 
tral Las Villas province, is drilling ahead 
slowly in serpentine and metamorphics, 
with no shows reported so far. The well is 
owned 25% by Consolidated Cuban Petro- 
leum Corp., 12142% by C. J. Simpson of 
Texas, and the remainder by Cuban Gulf. 

Two 10,000-ft tests, Santa Cruz del Sur 
No. 1 and Collazo No. 1, are drilling at pres- 
ent. The first is by Siboney-Caribbean Pe- 
troleum Corp., and was spudded July 11. 
Hudson Oil and Gas Co., of Shreveport, and 
Cuban Stanolind are associated with Sib- 
oney in the well. Collazo No. 1 is on the 
Punta Alegre concession of Cuban Kewanee 
Oil Co. It was spudded July 14. 

Cristales No. 3, offset to Cristales No. 1, 
caused comment when several shows were 
encountered. No details have been released 
on the well at the time of writing, however. 

Costa Rica: Attempts by Union Oil Co. 
to define their discovery at Cocolas, near 
the border of Panama, have continued with 
the fourth test spudded on the structure 
after No. 3 Cocolas was dry and abandoned 
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at below 5,000 ft. A new structure to the 
north is to be drilled shortly. It is near the 
village of Liverpool. 

Guatemala: Drilling has begun under 
Guatemala’s new law. Sloane Exploration 
Co., of Houston, has reportedly shipped a 
slim-hole 7,000-ft rig to the site of its four 
concessions in Izabal state where it has been 
set up in the northwest sector of the com- 
pany’s 48,000-acre Morales concession near 
the border of Honduras. 

Honduras: a shallow stratigraphic test is 
to be drilled in Santa Barbar province by 
Petroleos Honduranos, owned by American 
Maracaibo Co., Justiss-Mears Oil Co., Oil 
& Gas Property Management, Georesearch 
Inc., Colonel D. Harold Byrd, and McRae 
Oil & Gas Corp. The owners took over the 
former Petroleos Honduranos company re- 
cently, and have begun aerial photography 
and surface work. 

Two more wells are to be drilled by Barn- 
well Offshore I c. for the Petrolera Hondu- 
rena Co. One will be offshore, to begin next 
August 1. The other will be onshore in 
September of Gracias y Dios. Both will be 
deep tests. 

Nicaragua: Offshore drilling is reportedly 
in progress by Waterford Oil Co., which re- 
portedly plans expenditure of about $1 mil- 
lion on related work through Lafayette Ex- 
ploration Co. Warren Petroleum Corp. has 
part interest in this venture. Site of the 
well is about 23 miles east of Punta Gorda, 
and the work is being done by J. Ray Mc- 
Dermott Drilling Co., of New Orleans. No 
further concessions are being given in Nica- 
ragua until the new petroleum law has been 
passed. 

Venezuela: Drilling in Venezuela is ex- 
pected to show sharp increase when prepa- 
rations for exploring all the new conces- 
sions have been completed. Companies lost 
no time spudding in tests on new Lake 
Maracaibo acreage—with wells by Creole, 
Mene Grande, San Jacinto, Shell, Signal, 
Sun, and Superior companies working. 

The Aguasay trend was extended by a 
Mene Grande discovery, ZG-201-X, which 
flowed about 500 b/d from around 12,000 ft. 
The well extends the structure to a total 
length of around 17% miles. Hopes in the 
vicinity of nearby Santa Barbara field were 
roused when Venezuelan Atlantic Refining 
Co. logged a very thick prospective oil sec- 
tion in 4 Perital well, but they collapsed 
when, on tests, the well flowed mostly fresh 
water. 

Argentina: The government’s YPF has as- 
signed a contract for drilling 40 wells in 
Tierra del Fuego to Edwards and Phillip 
Laughlin in the USA, according to reports 
—with equipment to be supplied by the 
American company. YPF also announced 
discovery of a new field in Comodoro Riva- 
davia region, about 38 miles west of the 
capital city an? 1! miles from Pampa del 
Castillo field. Initia! production was 250 bbl 
from about 4,260 ft. Pay sand was 9 ft. An- 
other promising find was reported by YPF 
in the Cuy area of northwest Argentina, 
abo’! 3 miics north of Tupungato. The well 
rey o-tedly flowed about 1,700 b/d from 
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6,940-ft to 9,960-ft depth interval. 

Bolivia: A number of companies have en- 
tered the country following the passage of 
the new oil law, although none of them are 
drilling so far. Bolivian Gulf Oil Co. has 
shipped a rig to drill its new areas later 
this year. 

The government’s YPFB has spudded a 
wildcat, 81 miles southeast of Camiri field, 
which will be carried to about 8,200 ft. It 
is located about 212 miles from Machareti, 
in Chuquisaca department. 

Brazil: The government has about 44 rigs 
operating in different parts of the country. 
Among the wildcats being drilled are four 
in the Amazon basin; three in the Maran- 
ham region; two in Alagoas; and one in 
Bahia. The Nova Olinda discovery has 
proved difficult to evaluate; and drilling on 
No. 1-AZ, suspended at 11,000 ft in 1955, 
has been resumed. Two more are at present 
drilling near the discovery, viz., No. 4-AZ 
and No. 5-AZ. 

As of June 30, drilling was proceeding at 
8 wells in the Amazon basin—including 
Nova Olinda No. 1, 3, and 4; also one well 
each at Trindade Island, Uraria, Tapaiuna, 
and Gurupa, and one in the municipality of 
Manaus. Nine new locations are being 
readied, including No. 5 Nova Olinda. In 
other areas drilling was proceeding in 
Maranham, at MO-1 (Mocambo), and is 
about to start at JU-2, three miles from 
JU-1 and at Curba Grande, both in north- 
ern Maranham. The Curva Grande well is 
stratigraphic. 

Four wildcats and one deep structural 
well are being drilled at Reconcavo South 
(Bahia); two wildcats are being drilled in 
Alagoas—one in Parana and two in Sao 
Paulo, at Presidente Epitacio and Piracicaba. 

Surinam: A well is planned in the near 
future, according to Colmar-Surinam Oil 
Co., which is owned by Marts Oil Co., of 
Bartlesville, Okla. 

Peru: The principal recent development 
in Peru has been the Maquia wildcat by 
Cia. Peruana de Petroleo “El Oriente” SA. 
Standard Oil Co. (New Jersey) owns sub- 
stantial interest in this well through owner- 
ship in the company’s German parents. The 
strike flowed about 500 b/d from a %s-in. 
choke, with about 260 psi flowing pressure. 
Production was obtained from around 2,150 
ft in the local Sugar sandstone. Pay section 
was around 25 ft. A second well is now test- 
ing lower formations. 

Colombia: For a half-interest in Mobil 
Oil and International Petroleum’s 750,000- 
acre Sinu area concession, Colombian Sun 
Oil Co. will drill two 9,000-ft exploratory 
wells. Pure Oil of Colombia and United 
Carbon will join Sun in contract obligations. 
This is Sun’s 2nd exploration concession in 
Colombia within six months. 

Cities Service will spud in a wildcat near 
Chucuri along the Magdalena River, east of 
Barrancabermeja, this summer. 

The most promising development re- 
cently is Gualanday 3, bottomed at 7,992 ft 
by International Petroleum recently. It pro- 
duced 840 b/d on 5-in. choke of 38 API 
gravity oil. 
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Austria: Exploration and drilling in Aus- 
tria have been impaired, as has production 
by the mixing of politics with oil operations 
The principal private operators in the coun- 
try are still active, but no outstanding dis- 
coveries have been made recently. The Van 
Sickle company, which has six rotary rigs 
five German and one American—has one in 
operation at Neusiedl. The RAG company 
owned by the Shell group and Socony Vac- 
uum Oil Co., has continued extensive ex- 
ploratory drilling in Upper Austria. Most 
recent discovery was Puchkirchen No. 1. 
Puchkirchen No. 2 and Bad Hall No. 1 were 
abandoned as dry. 

RAG has two wildcats drilling now, both 
in the vicinity of Puchkirchen. No shows 
had been encountered in either as of 
August 1. 

Denmark: The former Gulf concession 
taken over by Standard Oil Co. (New Jer- 
sey), may receive its first test soon. It was 
announced by the company that drilling 
would start in Jutland during late 1957 

France: Two recent tests were of interest 
Parentis 101 came in from at about 12,300 ft 
with a gas-condensate discovery, which 
may be significant in future development of 
the Parentis field. 

Soc. Nationale des Pétroles d’Aquitaine 
(SNPA) found a small amount of oil in 
Upper Cretaceous sandstone between 6,260 
ft and 6,375 ft in Clermont 2. It was notable 
to geologists in the country as the first 
sand producer in the Aquitaine basin. SNPA 
will give up a large amount of acreage ad- 
joining Parentis during mid-October, and a 
concession will probably result. 

Two new oil investment companies have 
been formed by French banks. Worms & 
Co. with de Rothschild Fréres has Franco- 
Africaine de Réchérches Pétroliéres. Lazard 
Fréres and Banque d’Indochine (with oth- 
ers) will form Cia. Auxiliaire du Pétrole, 
which will take 25 in Brown Drilling Co., 
recently purchased by Sofina in Belgium 
Another new drilling firm, Forafrance, will 
be formed under Brown's direction for 
work in France. 

Cie. Pétroles de Valence—in which the 
French affiliate of the British Petroleum Co 
has a 20% holding—reports that its first 
well at St. Lattier in eastern France 
yielded “encouraging” results. A second 
well is being drilled at Montmirail, 15 kilo- 
meters northwest of St. Lattier. 

Germany: Several recent discoveries have 
been made in Germany. Meckelfeld-Sued 
1, by the Wintershall AG-Gewerkschaft 
Elwerath found oil pay in Dogger beta 
sandstone about 1% miles southeast of 
Meckelfeld field near Hamburg. Depth was 
6,232 ft to 6,249 ft at about 6 bbl per hour. 

Another well, Warnau 2a, belonging to 
the Deutche Erdoel AG-Gewerkschaft El- 
werath, found about 30 b/d in the Dogger 
beta at 8,168 ft to 8,194 ft. It is located about 
9 miles west of Ploen. 

Leopoldshafen 1-A, by Deilmann Bergbau 
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GmbH and Wintershall AG found about 
64 b/d five miles north of Karlsruhe. Depth 
was 4,053 ft to 4,063 ft, and flow through a 
1g-in. choke. Gravity of the discovery was 


39.5 API. 
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Another discovery was by Gwerkschaft 
Elwerath in Hayna 1, 10 miles southwest 
of Germersheim. It flowed 39.7 API gravity 
oil, from about 4,500 ft, at around 30 b/d. 
Still another new wildcat came in with con- 
siderable gas, 20 miles east of Munich. No. 2 
Albaching, by Mobil Oil AG, flowed about 
2,500 mcf from 8,166 ft to 8,205 ft. It is lo- 
cated about six miles south of Isen field. 

Greece: An exploratory well will be put 
down by three companies—Israel Mediter- 
ranean Petroleum, Pan-Israel Oil Co., and 
American-Grecian Oil Co. Location is on 
the island of Zante, on a concession ob- 
tained by American-Grecian Oil Co. There 
has been some shallow production on Zante 
in the past. 

A 10,000-ft to 12,000-ft wildcat will be 
drilled in Thrace soon by NV de Bataafsche 
Petroleum Mij, (Shell group) near Babae- 
ski about 100 miles northwest of Istanbul. 
Contract is by Keir & Cawder Arrow Drill- 
ing Co. Ltd., of Glasgow, Scotland, a sub- 
sidiary of Arrow Drilling Co., Tulsa. 

Italy: The major recent drilling news in 
Italy has been the discovery of a second 
pay zone in the Cigno field, which Gulf 
discovered in 1955 and later turned over to 
Montecatini interests when the Italian oil 
law was passed. 

Montecatini indicated in recent reports 
that another well, Cigno 7, was completed 
at 2,624 ft, which is about 300 ft lower than 
Gulf’s discovery. 

Sicily, an autonomous province of Italy, 
continued to make oil news with the an- 
nouncement that an exploration concession 
over about 446,329 acres would go to the 
Italian government’s Ente Nazionale Idro- 
carburi, with 25% retained by the local 
government. 

British Petroleum Co. Ltd. staked loca- 
tion for a deep test at Troitta No. 1 near 
Caltagirone, several miles northwest of Gulf 
Oil Corp.’s Ragusa field. British Petroleum’s 
first test found some low-gravity crude 
three years ago, but it was not commercial 
unless such uses as asphalt for the govern- 
ment’s road program can be found. 

ENI discovered a one-well field at Gela 
during 1956, which is now producing 
around 1,070 b/d of heavy oil on the pump. 
No. 2, 3, and 4 are now drilling, with No. 5 


to be spudded soon. The objective horizon 
is around 10,600 ft to 11,000 ft. 

Rigs active on August 1 totaled 7 de- 
velopment (3 Gulf, 4 AGIP), 9 exploratory 
(3 Gulf, 2 Edison, 1 d’Arcy, 3 AGIP). 


Netherlands: Several recent discoveries 


have been made, including four new wells 
which recently struck oil. A well at Was- 
senaar produced about 630 b/d. Other wells 
are at Ijsselmeer, south of Rotterdam; Pij- 
nacker, between Hague and Rotterdam; and 
in the old Schoonebeek field. 

Portugal: Drilling by Cia. dos Petroleos, 
which is operating under direction of Mobil 
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Exploration Co. of Portugal, has continued 
in the vicinity of Torres Vedras, north of 
Lisbon. The company recently drilled its 
deepest well near Barreiro, which went to 
11,844 ft and was capped. 

This makes three dry holes for the com- 
pany, which is now moving in a medium and 
a light rig. 

Spain: Drilling in Spain by several com- 
panies—including General American Oil 
Co., Dallas—has continued with no dis- 
coveries reported. Recently considerable 
excitement was caused when the govern- 
ment’s INI reported a well near Alcaraz, 
between Albacete and Jaen, in the area of 
southern Spain, which continued in the 
Triassic for the first 328 ft; then, in the 
Paleozoic, showed oil stains at 1,312 ft. The 
well went to 1,640 ft, with no significant 
shows reported. 

MippLe EAST 

Afghanistan: An oil discovery has been 
reported by the government at Sar-i-Pul. 
A Swedish company has been drilling for 
the government, which reserves oil ex- 
ploration to the State, and is now drill- 
ing a second well. 





Bahrain: Prospects in the country’s small 
area are pretty well drilled up, with no 
new exploration wells reported. One struc- 
ture remaining has not been drilled, but 
lies offshore and in an area where national 
jurisdiction has not been determined. 

Egypt: The government’s Eastern Petro- 
leum Co., recently formed for exploration 
within the country, has claimed a new dis- 
covery at Abu Rodeis, on concession area 
109, across the Gulf of Suez from Ras Gha- 
rib field. Drillers were Italian technicians 
from the International Egyption Oil Co., 
which was taken over by Eastern Petro- 
leum Co. The announcement by the gov- 
ernment stated the new discovery would 
“eliminate oil imports shortly,” and a later 
statement claimed they would enable Egypt 
to become an oil-exporting country within 
a short while. 

Iran: Interest in Iran has centered on the 
development of National Iranian Oil Co.’s 
Qum discovery. A two-year and a five-year 
plan have been drawn up, according to a 
press statement by NIOC’s Director for Ex- 
ploration and Production, which will call 
for drilling of six wells during two years. 
One drilling rig is now in Iran for the pur- 
pose; another is being shipped by Mr. Rob- 
inson, NIOC’s representative in Texas. One 
well every six months is to be drilled in 
the Alborz area, or one every four months 
if drilling conditions permit. The total wells 
in Qum, based on what is known of the Al- 
borz structure now, will be about 18, which 
will permiting drilling up of all the known 
reserves there. 

The consortium has gone ahead with 
steady drilling—all development. Five rigs 
operated in 1956; the number is expected to 
increase to eight by the end of this year, 
of which two will operate in the Gach Sa- 
ran area. During 1956 one rig operated at 
Lali, one at Faft Safid, one at Ahwaz No. 5, 
one at Agha Jari Well No. 30, and the fifth 
on develepment drilling in Agha Jari. 
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Israel: Although exploration has slowed 
somewhat in Israel, it recently received a 
shot in the arm when a new oil find was 
reported at Brur, about two miles south 
of Israel’s Heletz field, adjoining the Gaza 
strip. 

The new well found 15 ft of pay at about 
5,000 ft. Pressure was sufficient to cause 
the well to b'ow 80 ft into the air. 

At Heletz, 14 wells are now in produc- 
tion—averaging 1,300 b/d to 1,400 b/d. Four 
other wells are being completed, and three 
are drilling. 

Jordan: The country’s first exploratory 
well was recently spudded in about 30 miles 
east of Amman, the capital, during July. 
Edwin W Pauley, independent operator 
from California, is the holder of the con- 
cession, with an interest in same reportedly 
held by Phillips Petroleum Co. The Pauley 
contract gives him rights over one-third of 
the country, the exact location of which 
has not been revealed yet. 

Kuwait: North Kuwait has an exploration 
program under way. Mutriba No. 1 was 
spudded, May 24, 28 miles west of Raudha- 
tain No. 1, after reflection seismograph 
surveys. In northeast Kuwait, at Raudha- 
tain No. 2, Burgan sands and Mauddad 
limestone are being tested for commercial 
oil. As in the Burgan field, wells may be 
produced from seperate zones. Sabriya No. 
1 and Bahra No. 2, northeast Kuwait, are 
awaiting testing. 

Muscat and Oman: Current difficulties in 
this sheikdom have not disturbed progress 
of Cities Service’s exploratory program. 
Two rigs are working—one on shallow depth 
in the recently discovered shallow pro- 
duction which was encountered some time 
ago; the other rig encountered a salt dome, 
and was abandoned in salt. Another well, 
the company’s fourth, was begun in an at- 
tempt to strike the oil-bearing sections of 
the formation. This well, Marmul No. 2, 
found 2,000 b/d at 3,200 ft. 

Lebanon: No drilling is presently in 
progress in Lebanon, but recent news indi- 
cates that Henderson, Kane, and associates 
may have obtained a partial interest in the 
Cia. Libanaise concession which could af- 
ford that company the necessary capital 
for drilling activities. 

Neutral Zone: Development, using four 
rigs, was progressing steadily at the first 
of this year, and has gradually increased 
in tempo. The outstanding recent explora- 
tory result has been the discovery of the 
Burgan sand, 1% miles east of previously 
known production. 

Qatar: The major drilling activity has 
been offshore, where Royal Dutch-Shell has 
ordered a new offshort barge for one de- 
stroyed by a Persian Gulf Storm last De- 
cember. For delivery in 1958, it will drill in 
80 ft of water, 35 miles from nearest land. 

Saudi Arabia: Aramco has continued its 
exploratory drilling. "Ain Dar No. 56, 12 
miles north-northwest of the nearest well 
in Ghawar field, was completed as pro- 
ducer at 7,120 ft in “D” zone. Khursaniyah 
field was defined to the north by No. 2 well, 
which encountered water in formations 


producing oil in the discovery well. No. 3 
is drilling 3 miles south-southeast of No. 1. 

Syria: Pending settlement of a dispute 
between the government and James Men- 
hall and his associates, Atiantic Refining 
Co. and Portsmouth Steel Corp., drilling 
has slowed on the Karachok oil discovery 
near the Iraq border in northeast Syria. 
The well was reported by the government 
to be capable of 1,000 b/d production from 
about 7,000 ft, but opposition to a produc- 
tion license by the American company has 
been strong. 

Meanwhile, Soc. des Pétroles Concordia, 
subsidiary of Deutsche Erdoel AG, report- 
edly has spudded an exploration well. Site 
is in Ghouna region of Jezira province of 
northeast Syria, near the border of Iraq. 
Equipment is German. 

Turkey: Esso Standard (Turkey) has 
spudded No. 1 Osmancik, now down to 
about 2,500 ft, its second test in Thrace 
(European Turkey). No. 1 Ceylan, Esso’s 
first exploratory well, was abandoned at 
4,246 ft in the same area. 

Gilliland Oil Co. is making its third at- 
tempt at drilling near Iskenderun on the 
Mediterranean shore. Twice the company 
has lost drilling equipment on salt domes. 

American Overseas lost circulation in its 
exploratory well east of Gazenstep, but ce- 
mented the break. Three other companies 
are reportedly ready to begin drilling this 
year. 

Yemen: Yemen Development Corp. has 
sold its concession to Resources Develop- 
ment Assn. No information on the latter 
company is available. 

AFRICA 

Algeria: Activity in Algeria has risen 
steadily since the discovery of oil—first at 
Edjele on the border of Libya, and then 
at Hassi Messaoud, nearer the center of Al- 
geria. The French government has approved 
a far-reaching plan for development of 
Algeria, which is looked on as the salva- 
tion of France from an oil standpoint; and 
undoubtedly the plan will mean a high 
level of drilling in the area, estimated at 
another 350 wells to be drilled in the near 
future. 

Participation by foreign companies has 
become a vital issue, as about 27 million 
acres will be surrendered in October by 
Cie. Francaise des Pétroles d’Algéri and 
SN Repal. Five major USA companies have 
shown interest in the acreage. The govern- 
ment has laid down the following condi- 
tions: (1) no foreign company can have 
majority interest; (2) no company can re- 
ceive concessions which does not accord like 
privileges in their own country, especially 
Venezuela and Mexico; (3) each conces- 
sionnaire must furnish his own personnel 
and material; (4) only companies whose 
countries of origin have a strict policy of 
non-interference in local affairs may re- 
ceive concessions. 

At least one American company is known 
to be interested in the area: Newmont 
Mining Corp. The company has reportedly 
made a joint bid with a French company, 
Soc. des Pétroles d’Afrique Equitoriale 


Francaise, for acreage in Algeria’s Tindouf 
basin along the Moroccan border. Any com- 
pany going into the area would probably 
have to go in on a 50-50 basis with a French 
company, which constitutes a severe handi- 
cap as far as most larger American com- 
panies are concerned. 

Tunisia: Drilling operations in Tunisia in- 
clude four rigs—at Bir Soltane, Kirchaou, 
Esar Morra, and Djebel Tebaga. Officials of 
SEREPT, the only oil exploration company 
in Tunisia, say they are finding “traces” 
which are “interesting.” The company, So- 
ciété des Réchérches et d’Exploitation des 
Pétroles en Tunisie, has spent the equiv- 
alent of $28 million in each of 1955 and 
1956. The company has 500 engineers, drill- 
ers, geologists, and other technicians, and 
staff personnel. 

Sudan: No drilling is currently in pro- 
gress in this area—although persistent re- 
ports of oil discoveries have been circulated. 
Four oil companies—one British, one Ger- 
man, and two American—reportedly have 
applied for concessions. 

Libya: Activity in Libya has been stimu- 
lated by the discoveries in Algeria, espe- 
cially in the Fezzan or southern section of 
Libya. Two companies are drilling. Texas 
Gulf Producing Co. got below 2,500 ft with 
its second wildcast, No. 1 Maraua, about 90 
miles east of Bengazi, Cyrenaica province, 
and gave up after pipe twisted off. The com- 
pany is now drilling its third well nearby. 
The first, No. 1 Gerden El Abid, was aban- 
doned dry at about 9,370 ft. It was located 
about 60 miles east of Bengazi. 

A light rig operating under contract to 
Mobil Oil Co. of Canada broke into high- 
pressure gas at 1,510 ft in the eastern Fez- 
zan, shut off the flow, and is now doing 
further shallow drilling. 

Esso Standard is drilling its first wildcat 
in the Fezzan, across the border from Al- 
geria. Shows were obtained at shallow 
depth, and touched off a spurt of concession 
bids in the area. The discovery has not yet 
been evaluated, however. Esso is moving 
another rig into Libya—this time into Cy- 
renaica province, about this December. 

Angola: The latest well by Petrofina, Lu- 
anda No. 3, was reportely a good producer, 
and drilling is now being carried out on 
12 additional wells. 

Belgian Congo: Two exploratory wells, to 
6,688 ft and 6,088 ft, have been drilled by 
Soc. d’Etudes Géologiques et Miniéres de 
la Cuvette Centrale. Petrofina did the work 
as a contractor. Locations were at Samba 
and Dekese, in northern and central parts 
of the central Congo basin. Both wells were 
abandoned as dry. 

French West Africa: Soc. de Pétroles du 
Senegal, in which BP has a 50% interest, is 
continuing seismic work, with drilling to 
start later this year. 

French Equatorial Africa: Gas shows 
have been found in Logbada No. 103 in the 
upper Cretaceous, with the well abandoned 
at 9,058 ft. Souellaba No. 4 is drilling ahead. 
Soc. Africaine des Pétroles plans to go to 
13, 120 ft near Dakar. M’Bourouk well, 34 
miles east of Dakar, was dry at 13,153 ft. 
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One of two 268-000-bbl cone-roof tanks under construction on the shores of Lake Maracaibo for Richmond 


Petroleum Co., which is enlarging its Venezuela refinery (photo, 


In Nigeria, Shell is continuing a process 
of definition of the field recently discovered 
in Afam No. 1 well which found oil at the 
end of last year. No. 2 was completed as a 
dry hole some months ago. Afam No. 3, 20 
miles east of Port Harcourt, found produc- 
tion. It is located about 34 mile south of 
Afam No. 1. 

Gabon: Intensive development is under 
way at Gabon, where a small production 
was recently encountered. There are cur- 
rently about 18 wells in the field. A barge- 
mounted Failing rig has logged over 100,000 
ft of shallow core drilling, and is soon to 
drill a deep hole in the lagoon near Ozouri. 
A series of wells are being drilled in the 
regions of M’Bipale, Tchengue, and Az- 
emba. Another series is to begin in the Mid- 
dle Congo area. 

Zanzibar: BP-Shell Development Co. of 
Zanzibar Ltd. has completed a deep wildcat 
at 14,281 ft. It was dry; the rig is to be 
moved to a new location after overhaul. 

Somalia: AGIP, an entity of the Italian 
government, has completed its first well, 
which went over 10,000 ft. It was con- 
sidered to be dry—although official reports 
have not come out on it; and rumors had 
it a producer at one time. The company is 
presently looking for another location by 
seismic work. 

The Concrada-Sinclair combine is drill- 
ing its second well, now known as Obdia 
No. 1. It is to go over 10,000 ft. The first 
well, Gira No. 1, was dry at 12,764 ft with 
no shows reported. The two wells are about 
65 miles apart in the large concession area, 
and more will undoubtedly be drilled re- 
gardless of the outcome of Obdia No. 1. Ori- 
ginal area of this concession was 92,000 
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courtesy Hammond Iron Works). 


square miles; later this was reduced by 25%. 
British Somaliland: Conorada Petroleum 
Corp is drilling its first well in this area, 
with no results reported. Standard Vacuum 
Oil Co. has a concession on which it intends 
to drill next year. 
ASIA AND AUSTRALASIA 

India: Standard-Vacuum spudded in its 
first wildcat, Burdwan No. 1, in West Ben- 
gal, about 30 miles northwest of Calcutta 
Southeastern Asia Drilling Co., subsidiary 
of Southeastern Drilling of Dallas, is the 
contractor. As of August 1, the well was at 
8,413 ft, having topped tap rock at 8,350 ft. 
No shows were reported. 

The well followed extensive geophysical 
preparation. It is in a 10,000-square-mile 
concession received under an agreement 
where the government of India pays 25% 
of the cost. 

Meanwhile, Russian aid to India in oil has 
continued with the shipment of turbodrills 
and rotary rigs. Drilling may begin this 
year, probably at Jwalamukhi, in the 
Punjab. 

Japan: Drilling in Japan is nearly all done 
by Teikoku Oil Co. The company bought 
a heavy rig last year which has been used 
with good results in Oguchi 8, which found 
good oil shows at 4,900 ft. 

Korea: Exploration is reportedly being 
done, with no drilling yet reported, in 
northern Korea, near Aoji. 

Pakistan: Pakistan Petroleum Ltd. has 
spudded a new wildcast in Bannh, 50 miles 
southwest of Sibi, Kalai, west Pakistan. 
The government holds a 29.3% interest in 
the company, the public 0.7%, and Burmah 
Oil Co. Ltd. the remainder. 

Sun Oil Co. recently signed an agree- 


ment for exploration with the government, 
and may begin drilling in about one year 

Hunt Oil Co. is drilling its third well. The 
first two, Dhak No. 1 and No. 2, were both 
dry at 8,404 ft and 14,614 ft, respectively. 
The latest well is Sari No. 1, now drilling 
with no results reported 

A test well be Standard Vacuum found 
gas in the Mari well, some 40 miles from 
Sukkur. Gas shows were hit twice, once at 
1,500 ft and again at 3,500 ft. Mari No. 1 
is now at 11,110 ft and testing. Talhar No. 1 
is at 8,236 ft, drilling ahead. Location for 
Mari No. 2 has been selected 

Australia: The Caltex-Ampol group has 
continued to drill in Western Australia, but 
without success 

West Australian Petroleum Pty. Ltd. is 
drilling Rough Range 10 well, and prep- 
arations are now being made for the drill- 
ing of the Yanrey No. 1 well about 35 miles 
northeast of Rough Range on the east coast 
of Exmouth Gulf. An access road is now 
under construction, and a location is being 
bulldozed and prepared 

In the Kimberley area, seismic work is 
going ahead in the Samphire Marsh and 
Meda areas 

Some drilling is going on in other parts 
of Australia as well. Associated Freney Oil 
Fields NL announced during May that it 
had found signs of oil and gas in a core 
from the Three Sisters wildcast in the West 
Kimberleys. The core was taken from 8,896 
ft in Devonian limestones. The wildcat is 
located about 120 miles east by south from 
Derby 

A new company was formed, known as 
South Pacific Pty Ltd., with American and 

(Continued on page 144) 
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PETROCHEMICAL MONOMERS 
FOR THE SYNTHETIC 
RUBBER INDUSTRY 


Tre synthetic rubber industry is the 

fourth largest consumer of petrochemi- 
cals, exceeded in volume only by fertilizers, 
synthetic detergents, and plastics. In 1955, 
the industry used 755 million pounds of 
butadiene (90° of output), 230 million 
pounds of styrene (41% of production), plus 
a variety of lesser monomers which we shall 
discuss in this article. In addition, the petro- 
chemical industries find synthetic (and nat- 
ural) rubber a significant market for carbon 
black, sulfur, and various emulsifiers and 
antioxidants 

1956 consumption of synthetic rubber in 
the USA is estimated at 840,000 long tons 
(60% of total new rubber production of 1.4 
million long tons). This is a decline below 
the 895,000 tons of the record year 1955. The 
drop is attributable primarily to the slack 
in car sales during 1956, and it is certainly 
only a temporary dip in a long-range 
growth curve. 

The best available forecasts look to an 
average annual growth rate in total rubber 
production of 3.5% leading to a 1960 output 
of 1.6 million to 1.7 million long tons. What 
portion of this total will be synthetic rubber 
is difficult to assess, and estimates vary 
from 65% to 75°9%—depending primarily on 
the forecaster’s definition of the term “syn- 


thetic rubber,” present and future. In any 
event, these prognostications bring the 1960 
outlook on synthetic-rubber use into the 
range of 1.04 million to 1.28 million long 
tons. 

In likelihood, the outlook for consumption 
of synthetic rubber, as we know it today, 
is close to the lower end of this range— 
probably about 1.1 million tons. In the ab- 
sence of controls, the American rubber in- 
dustry so far has been reluctant to use less 
than 40% synthetic rubber in rubber prod- 
ucts.1 However. price considerations, im- 
pelled by expanding foreign consumption 
of natural rubber, may result in a higher 
ratio of synthetic product. These effects are 
quite aside from restrictions stemming from 
unavailability of natural rubber or from 
official product specifications. Thus, near 
the end of World War II, USA rubber prod- 
ucts contained an average of only 13.2% 
natural rubber. In 1952, the average con- 
sumption of natural rubber was 36% of total 
rubber usage. 

As a supplier of monomers from which 
synthetic rubbers are produced, the petro- 
chemical industry is concerned less with 
the growth of the rubber industry as a 
whole than it is with the future outlook for 
the individual types of product which make 
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commercial stage. 


up, collectively, the synthetic-rubber pro- 
duction. 

By far the most important of these are 
the S-types, copolymers of styrene and 
butadiene, which constitute nearly 85% of 
the industry’s total output. This type can 
be produced to a wide range of specifica- 
tions, depending on ratio of reactants (usual 
styrene content in product is 23% to 25%) 
and on method of processing (choice of cat- 
alyst, polymerization temperature, com- 
pleteness of polymerization). 

S-type elastomers were formerly pure 
copolymers of styrene and butadiene. Since 
1950, however, a technique has been em- 
ployed successfully for extending the rubber 
by incorporation of naphthenic oils prior to 
polymerization. The amount of oil so in- 
corporated ranges up to 37.5% for use in 
tire trends, 25% in tires and floor tiles. 

Most of the remaining market is sub- 
divided among butyl, N-type, and neoprene 
rubbers. Other new elastomers, notably 
polymers of isoprene and polyurethanes 
which are now in the early stages of com- 
mercialization, appear to have a bright fu- 
ture. 

Starting materials and principal uses for 
these various types of synthetic rubber are 
summarized in Table 1, due to Weil. 
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Cosden Petroleum Corp.'s styrene plant at Big Spring, 
Texas 


(photo, courtesy Cosden Petroleum Corp.). 
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full impact on the demand for a single mon- 
omer or group of monomers. 

Even within product categories, the use 
of different rubber types is subject to 
change. A main example is the effect being 
worked by the popular acceptance of the 
tubeless tire. In result, there has been rapid 
decline in the consumption of butyl rubber 
for inner tubes, and USA production of 
butyl rubber dropped to 57,179 long tons in 
1955 from 79,801 tons in 1953. Gradually 
offsetting these losses, however, are butyl 
rubber’s growing non-tire uses (conveyor 
belts, hose, wire, etc.). Even more. impor- 
tant is the introduction of the all-butyl 
tubeless tire. According to a recent con- 
servative estimate’, this use alone will call 
for 51,000 long tons per year by 1960. 

Thus, overall consumption of synthetic 
rubber is definitely on the increase. The de- 
mand for S-type, the workhorse of the 
industry, is set above all by automobile 
sales. The consumption of other types is set 
by the pattern of non-tire uses. Beyond 
that, the share of the total market going to 
each rubber type is influenced strongly by 
technological developments. 

The resulting fluctuations and trends in 
production for the various types of syn- 
thetic rubber are shown in Table 25:67; 


TABLE 2 


Production of Synthetic-Rubber Types 
(Long Tons) 
S-type Neoprene 
408,858 31,495 
704,529 58,907 
680,728 80,495 
490,405 69,150 
801,145 91,357 
871,151 99,412 
465,000 51,500 


Year 
1947 
1951 

1953 
1954 
1955 
1956 
1957 


Buty! 

62,824 
76,475 
79,801 
58,802 
56,179 
74,988 
38,500 


N-type 
6,618 
15,333 
20,198 
21,396 
32,623 
34,023 


6 months 19,200 


(estimated) 


To meet the expanding requirements for 
synthetic rubbers, considerable capacity ex- 
pansion is taking place. Announced expan- 
sion plans should raise USA synthetic- 
rubber capacity to nearly 1.9 million tons 
in 1960, from 1.3 million tons at year-end 
1955. At that time, capacity will be well in 
advance of even the most optimistic re- 
quirements forecast. 

Much of the new capacity is already com- 
ing in. 1956 saw a 22°% expansion in capac- 
ity for styrene-butadiene rubber—bringing 
production potential to 1.4 million long tons, 
from 1.15 million tons. During 1957, these 
facilities will be expanded further to 1.6 
million tons°®. 

Capacity for N-type rubbers is being ex- 
panded to 64,000 long tons at year-end 1957, 
from 37,000 tons in 1955—an increase of 
73%. Neoprene-rubber facilities will be 
boosted to 125,000 long tons, from 100,000 
tons, during the same period. In the field 
of butyl rubber, capacity is being raised to 
120,000 long tons, from 90,000 tons, by the 
entry of a new producer (Petroleum Chem- 
icals Inc.) into the field. This latter devel- 


opment is particularly interesting in the - 


light of the current overcapacity in the field, 

and it reflects the producer’s faith in the 

future outlook for this type of rubber. 
Concurrently, there are new synthetic- 


rubber facilities coming onstream abroad— 
notably in Canada, Eng and, France, and 
Germany. Combined capacity for S-type 
butyl and N-type rubbers, at Polymer 
Corp.’s Sarnia plant alone, has been re- 
ported at 110,000 long tons per year’. 

All of these synthetic-rubber installations 
are polymerization p!ants which rely on the 
petrochemical industries for the over- 
whelming bu k of their monomer supply. 
Paralleling the activity in polymerization- 
plant expansion, new facilities are being 
planned and erected to augment the exist- 
ing sources of monomer. 

1,3-Butadiene is, volumewise, the most 
important of the raw materials for the syn= 
thetic-rubber industry, which accounts for 
$0°% of its market. The percentage is even 
higher if consumption of butadiene in lat- 
ices (especially for rubber-base paints) is 
included. 

USA capacity for the production of buta- 
diene from hydrocarbon feed stocks was 
598,000 short tons at the beginning of 19551. 
By year-end 1955, this production potential 
had been increased to 661,000 short tons. 
Expansion projects have since been an- 
nounced which will bring total domestic 
butadiene capacity, based on hydrocarbon 
feed, to 1.1 million short tons by mid-19588. 
The line-up of butadiene manufacturers is 
shown in Table 3. 


sentially all subsequent butadiene expan- 
sion has been in the fields of butane and 
butylene cracking. 

Present and planned facilities for buta- 
diene are considered adequate to supply 
foreseeable demand—for the production of 
synthetic rubber, nylon (where it is used in 
the form of 1,4-dicyanobutene) , non-rubber 
butadiene-styrene resins and latices, syn- 
thesis of isosebacic acid, and for various 
minor industrial applications. 1956 output 
of butadiene was 1,411 million pounds. This 
compares with 809 million pounds produced 
in 1954. Cox’ anticipates total 1959 buta- 
diene requirements of 1,050,000 short tons, 
just short of the 1.1 million-ton capacity 
which will be available by mid-1958 under 
present plans. 

In forecasting the adequacy of produgtion 
capacities to meet future demand, one must 
always give consideration to the possibility 
that a major new and unforeseen end use 
will develop for the product. In the case 
of butadiene, intensive research effort of the 
past decade has failed to uncover any such 
field, and there is little likelihood of large 
demand from presently unestablished con- 
sumers during the next four or five years. 
However, such a possibility cannot ever be 
completely excluded. 

Styrene is the second-largest raw mate- 
rial factor in the synthetic-rubber industry. 


TABLE 3 


Butadiene Plant Capacity, 1955-57, by Company 
(Thousands Short Tons) 





May 1, 1955 
Percent 
of Total 


Company Short 


Tons 


Dec. 31, 1957 
Short Percent 
Tons of Total 


‘Dec. 31, 1955 
Short Percent 
Tons _ of Total 


Dec. 31, 1956 
Short Percent 
Tons of Total 





Copolymer Rubber & Chemical Corp 
Dow Chemical Co. 

Esso Standard Oil Co 

Firestone Tire & Rubber Co 
Goodrich-Gulf Chemicals, Inc 
Humble Oil & Refining Co. .. 
Odena Butadiene Co. ....... 
Petroleum Chemicals, Inc. ... 
Petro-Tex Chemical Corp. .... 
Phillips Chemical Co. .... 

Shell Chemical Corp. ........ 
Standard Oil Co. of California 
Texas Butadiene & Chemical Co 
Texas-U. S. Chemical Co. 
Union Carbide & Carbon Corp 


23.0 
n.a. 

37.5 
95.0 
49.0 
63.5 
90.0 
74.0 
50.0 
14.0 
95.0 
30.0 





3.7 
n.a. 
6.0 

15.3 
7.9 
10.2 
14.5 
11.9 
8.1 
2.3 
15.3 
4.8 


23.0 3.4 
12.5 1.8 
37.5 5.5 
105.0 15.6 
49.0 7.3 


30.0 4.0 
12.5 1.7 
40.0 5.3 
110.0 14.7 
49.0 6.5 


30.0 2.8 
17.4 1.6 
50.0 4.7 
40.0 3.8 
110.0 10.3 
65.0 6.1 
50.0 4.7 
80.0 7.5 
200.0 18.8 

* 112.0 10.5 
70.0 6.6 
16.0 1.5 
80.0 7.5 
110.0 10.3 
35.0 3.3 


65.0 9.6 
100.0 14.8 
74.0 11.0 
60.0 8.9 
14.0 2.1 
105.0 15.6 
30.0 4.4 


70.0 9.4 
115.0 15.4 
91.0 12.1 
70.0 9.4 
16.0 2.1 
110.0 14.7 
35.0 4.7 





Total! 


1 Excludes the 84,000 short tons of alcohol 
Industries, Inc. until September 1956 


The foregoing figures show only the ca- 
pacity for butadiene production from hy- 
drocarbon feed stock. In addition, existing 
facilities can produce 167,000 short tons per 
year of butadiene from ethyl alcohol. These 
plants were operated during World War II, 
as well as during and shortly following the 
Korean emergency. In a peacetime econ- 
omy, and barring a calamitous drop in the 
price of fermentation ethanol, this alternate 
route is not, however, competitive with bu- 
tadiene production directly from petroleum 
stocks. At this writing, alcohol-based buta- 
diene production is insignificant. 

Capacity for producing butadiene, as of 
January 1956, was distributed by raw mate- 
rial as follows: refinery butylenes, 59.2%; 
butane, 10.6%; alcohol, 20.2%; and ethylene 
and naphtha cracking processes, 10.0%. Es- 


100.0 


butadiene capacity of the Government-owned Louisville, Ky 
and which is under lease by that company until March 1958. 


100.0 1,065.4 100.0 


, plant, operated by Publicker 


675.0 100.0 748.5 


Like butadiene, that monomer was first pro- 
duced on a large scale in order to meet the 
requirements of the synthetic-rubber in- 
dustry at the beginning of World War II. 
But unlike butadiene, external markets 
have since been developed to the point 
where they overshadow the synthetic- 
rubber industry’s demand for this monomer. 

Thus, in 1955, S-type rubber consumed 
only some 40% of the nation’s styrene out- 
put, while 50% went into polystyrene plas- 
tics. About 5% of styrene production was 
accounted for by styrene-butadiene copoly- 
mers for coating purposes (paints and paper 
coating). The remaining styrene went into 
miscellaneous end products, among them 
styrenated alkyds (for paint formulation) 
and styrene oxide. 

During the 1950’s, styrene production was 
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spurred primarily by plastics uses, but also 
by the continuing—though less spectacular 
—expansion of synthetic-rubber require- 
ments. Total USA output of styrene was 707 
million pounds in 1951; 1,014 million pounds 


in 1955; and 1,114 million pounds in 1956. 
One estimate™ predicts a production vol- 
ume of 1.5 billion pounds by 1961; 2.6 bil- 
lion pounds by 1975. 

To meet the new demand, adequate new 
capacity is being provided. Latest producer 
to come onstream is Cosden Petroleum’s 20- 
million-pound-per-year ($3 million) plant 
at Big Spring, Texas, which began operation 
in April 1957. This plant is unique in that 
its raw material is ethyl benzene recovered 
by fractionation from the refinery’s C, (i.e., 
xylene) reformate cut. 

All other styrene plants obtain inter- 
mediate ethylbenzene by the reaction of 
benzene and ethylene. Both of these raw 
materials are today derived from petroleum 
sources—ethylene almost entirely so, and 
benzene to a rapidly increasing extent. 
Thus, in 1956, USA benzene production 
from petroleum sources was 110 million gal- 
lons (for a total benzene output of 310 mil- 
lion gallons). This compares with a petro- 
leum-based benzene production of 103.3 
million gallons in 1955; 10.1 million gallons 
in 1950. 

At this writing, benzene capacity is still 
short of requirement—with the result that 
1956 imports were nearly 70 million gallons. 
Expansion plans now under way (by Hum- 
ble, Ashland, Delhi-Taylor, Suntide, and 
others) should take up most of this slack; 
make the USA nearly—though not entirely 
—self-sufficient in benzene by 1959. This is 
a development of major long-range signifi- 
cance to producers of styrene who consume, 
collectively, slightly more than 40% of the 
benzene marketed in the USA. 

Ethylene, the other raw material for sty- 
rene, is not readily shipped between plants 
(being a gas, it must be transported by 
pipeline, except for minor amounts of ethyl- 
ene shipped in liquefied form). A general 
consideration of “available” ethylene capac- 
ity is, therefore, meaningless. In a particular 
locality, available ethylene must match the 
requirements of the consuming styrene 
plant. Therefore, on considerations of gen- 
eral business judgment, it may be assumed 
that, on the whole, ethylene supply will 
match styrene requirements within the lim- 
its of installed styrene capacity. 

In 1956, styrene consumed 11% of the 
(estimated) ethylene output of 3.2 billion 
pounds. A recent forecast’? points to a 1960 
ethylene production of four billion pounds. 
To meet the new demand (spurred, above 
all, by polyethylene), some 900 million 
pounds of ethylene capacity will be added 
between early 1957 and early 1959, under 
presently announced plans. 

Isobutylene is the third-largest raw ma- 
terial for the synthetic-rubber industry. It 
serves as monomer for butyl rubber, gen- 
erally copolymerized with 2% to 5% iso- 
prene. Isobutylene consumption for syn- 
thetic rubber is substantially equal to butyl 
rubber produced (vide supra). 

(Continued on page 146) 











Phillips Chemical Co.’s Plains plant synthetic rubber facilities 
butadiene plant (left) producing the chie/ ingredient of synt 
plant (right background) (photo, courtesy Phillips Petroleum 


Plains butadiene plant near Borger, Texas, owned and « 


This butadiene plant at Lake Charles, La.. is ow? 
for this plant are provided by Cities Service Co. 
Service Co.). 





WORLD PETROLEUM POLICIES 


A backward glance at history by a veteran observer 


of the oil industry to see what elements in today's 


controversies have been encountered before, and what 


solutions were adopted to meet past crises 


OOK OUT FoR 1958... .” said a veteran 
Reeser eration oil reporter last June. 
“Some 75 bills directly affecting the oil and 
gas industry have been offered in Congress 
so far this year. Right now, not more than 
two or three seem to have any chance of 
passing this session. But it may be different 
in election year 1958. .. . The storm flags 
are already flying.” 

Problems which can grow into emergen- 
cies periodically beset the American oil in- 
dustry. Often they are the result of pres- 
sures not visible to the naked eye, and the 
public remains in complete or partial ignor- 
ance of the true causes. This is because oil 
is an intricate business. Petroleum is tied 
into the economy and security of the United 
States and the Free World. Hence it isn’t 
strange that the industry’s problems can 
have a similarity—and be as complex and 
apparently insoluble—as those constantly 
confronting our national government. 





This is another way of saying that issues 
grow bitterly controversial. At such times 
honest differences of opinion give partisans 
and demagogues a field day. Just as with 
national issues, there are at times “great 
debates” on petroleum issues such as short- 
age scares, conservation, price, monopoly, 
imports. These can cause a breakdown of 
unity within the industry. 

Such is the present situation. 

Are We Headed for an “Era of Crisis?” 

The closing of Suez ushered in an “Era 
of Threat.” Will imports create an “Era of 
Crisis?” 

Political symptoms of the “Era of Threat” 
as a concomitant to the Suez crisis were 
Soviet Russia’s threat to send volunteer 
forces to Egypt when Britain and France 
seized the canal. Months later—after the 
Anglo-French withdrawal and the promul- 
gation of the Eisenhower Middle Eastern 
Doctrine—her threat at atomic reprisal 
against NATO nations. And at mid-year 
her supplying Nasser with submarines and 
dispatching two destroyers to the Red Sea. 

There was immediate recognition by oil 
men that the Suez Canal seizure by Egypt 
was a major oil crisis. Not only the act itself 
as affecting oil shipments and European 
supply, but Nasser’s breaking of the Suez 


* Author of World Petroleum Policies, just an- 
nounced (see page 156). 
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NOSTRUMS OF THE PAST 


The remedies profoundly proposed at 
Washington today are in many respects 
similar to the miracle medicines pre- 
scribed during oil crises of the past. 
It may well be asked whether the 
American public would be better or 
worse off today: 

If the Secretary of the Navy had had 
his way and oil had been nationalized 
in 1919? 

If proposed legislation for the in- 
corporation of the United States Oil 
Corp. had been passed as advocated 
during the same period? 

If the nostrums advocated by Senator 
Robert LaFollette, the elder, who in 1923 
predicted dollar-a-gallon gasoline, should 
have been swallowed? 

If the Disney federal oil control bill 
had prevailed over the Interstate Oil 
Compact in 1935? 

If the Petroleum Reserves Corp., 
initiated during World War II to put the 
federal government directly into oil 
operation abroad, had been permitted to 
function? 

If Sen. Wherry’s proposals in 1948 to 
scrap proration and for the President to 
suspend the Connolly “Hot Oil” Act had 
been adopted? 

If his campaign (like many before and 
since) to compel integrated companies 
to divorce pipelines and marketing 
facilities had succeeded? 

If Representative Heselton’s bill of 
1948 proposing oil-industry control under | 
a commission (almost identical with the 
one he introduced in 1957) hadn’t been 
pigeonholed? 

If a policy of discouragement were 
substituted for one of encouragement to 
American oil companies in their foreign 
operations? 


Canal Co.’s contract, was seen as an act 
which might be followed by various Middle 
East governments vitiating solemn contrac- 
tual agreements. 

As to meeting the immediate threat—that 
of deliveries of Middle East oil to Europe 
via the canal—the Foreign Supply Commit- 
tee comprising 13 USA oil companies in 
foreign operations instantly readied itself 
to set in motion an oil-for-Europe lift. This 
would be similar to the program it success- 


by Leonard M. Fanning* 


fully carried on when Iran’s oil was lost 
through nationalization during the Korean 
war. The committee was enlarged, and its 
name changed to Middle East Emergency 
Committee. As the Suez Canal situation de- 
teriorated, MEEC was given the green light. 

A New York newspaper early raised the 
question: “How can the United States sup- 
ply Europe with half a million barrels of 
oil a day and more, without any pinch in 
its own supplies?” 

The paper itself attempted an answer 
which related emergencies to policies. It 
said we could, because we have the reserve 
producing capacity due to the conservation 
policies of the oil-producing states and to 
the percentage depletion provision of the 
tax laws. It called these the “bulwark to 
our national defense.” 

Possibilities of creating a reserve of pub- 
lic understanding of our wise national oil 
policies did not follow. Advances in crude- 
oil prices (followed by product-price in- 
creases) early in 1957 let loose a battery 
of attack against the oil industry—spurred 
price and antitrust debates and investiga- 
tions in Congress. 

Not only important segments of the oil 
industry, but the government as well, were 
taken to task and berated by certain legis- 
lators over the form and character of MEEC 
and over product-price increases. 

Representative Heselton of Massachusetts 
introduced a bill similar to one he had 
sponsored in February 1948. It called for 
the setting up of a National Petroleum 
Commission of 11 members to take over all 
phases of the industry as “it deems neces- 
sary for the protection of national security 
and economy.” 

The situation recalled that not since the 
East Coast fuel-oil shortage in 1947-48 had 
such a rash of oil investigations broken out. 

Announcement was made that the De- 
partment of Justice would conduct a grand- 
jury investigation at Alexandria, Va., into 
charges of price fixing and market splitting 
by producers, refiners, and pipeliners. The 
department continued a separate study of 
price increases “to determine if any viola- 
tion of law was involved.” 

Illustrative of charges reflecting on the 
oil industry were the following, made at 
different times by Senator O’Mahoney: 

He criticized MEEC on the ground that 
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it was a voluntary industry committee, 
given Department of Justice clearance, and 
might better be a government operation. 

He told the country, over a TV hookup, 
that if the industry “doesn’t roll back prices 
to pre-Suez levels, Congress may have to 
act.” 

When officials of executive departments 
said they possessed no power over prices, 
he said Congress could impose price con- 
trols or “place oil companies under public 
utility status where operations would be 
controlled.” 

The senator charged that American oil 
companies operating abroad “influence” 
policy—saying on the Senate floor that 
these companies “have created the situation 
in which we now find ourselves.” 

Declaring the oil companies could not 
hope to escape government control “if they 
don’t roll back their prices and get oil to 
Europe,” he cited Representative Heselton’s 
bill providing for the creation of a National 
Petroleum Commission with full authority 
over all activities of the industry. 

Senator O’Mahoney was only one of nu- 
merous critical legislators. Senator Neely 
charged in a pre-hearing statement that, 
“when it comes to matters affecting the 
profits and self-interest of the major oil 
companies, the oil lobby appears to be more 
powerful than the President, the Congress, 
and the people.” 

Senator Margaret Chase Smith said that 
domestic oil producers were attempting evi- 
dently to “exploit” the Middle East crisis to 
their own advantage, and that prices had 
not been raised previous to the Suez con- 
troversy “for the very obvious factor of 
competition from foreign imports of oil.” 

A climax to the bad publicity the oil in- 
dustry received was reached on February 
7. At his news conference that day, Presi- 
dent Eisenhower implied the federal gov- 
ernment would override state proration 
laws “if sufficient crude for export won’t 
be produced otherwise.” 

Arthur Krock, distinguished N. Y. Times 
Washington correspondent, wrote: “Day 
after day testimony has been piling up be- 
fore a Senate subcommittee that poses a 
question of the good character as well as 
the good sense of the American oil indus- 
try.” 

Pointing out that “the highly competitive 
segments of the industry seem unable to 
make a unified answer,” he observed that 
“one of the most deplorable incidents in the 
economic progress of the United States is 
that ‘oil’ should have become a bad word 
which politicians need only utter to arouse 
prejudice against useful legislation and good 
citizens,” adding. “No product has been 
more beneficial to daily life and labor.” 

“It makes little difference,” said a trade 
journal editorially, “that charges against 
the oil industry are untrue. Their continual 
repetition builds a public suspicion that oil 
men are either conspirators or stupid bun- 
glers, or both. New outbreaks of criticism 
and threats of punitive legislation may 
come at any time. ... The industry must be 
“etter nrepared with facts to meet similar 
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crises in the future,” said the editorial. 

The industry finally found defenders. In- 
terior Secretary Seaton and Mobilization 
Director Flemming came to the support of 
MEEC. Attorney General Brownell, in a 
report reviewing events, said MEEC’s plan 
of operation “has so far disclosed no basis 
to conclude that its [the Justice Depart- 
ment’s] approval was unwise or unneces- 
sary.” 

Before the end of February the oil-for- 
Europe situation had changed. Both gov- 
ernment and industry officials declared 
Europe was getting 80% to 90% of normal 
requirements—greater than the original un- 
official “target” of 75%. 

From that point onward, the hue and ery 
died away rapidly. Texas raised its allow- 
ables. MEEC was shown to be taking only 
such action as the government had or- 
dered. The attorney general ruled that the 
Interior Department had no authority to fix 
prices or to seek a voluntary price stabiliza- 
tion agreement. Once again the industry 
had met successfully an emergency not of 
its own making. Upon this, even oil’s critics 
agree. The industry was not left without 
sears from external criticism and internal 
controversy. 

Fundamental Problems Remain: Though 
the Suez Canal is open for ships, the Suez 
crisis has ramifications, many of which are 
far from resolved. Some of these may in- 
volve profound oil operating and policy de- 
cisions. 

As to operations, evidence mounted that 
the situation would never return to one of 
dependence on the canal in Middle East oil 
movement such as had prevailed before 
the crisis. Bigger tankers will round the 
Cape to avoid the canal and a new Middle 
East pipeline may be laid. 

New Imports Policy: As to policy changes, 
upon receipt of a report and recommenda- 
tions by new ODM Director Gray, Presi- 
dent Eisenhower ordered an investigation 
to determine whether imports of crude oil 
threatened national security. He asserted 
“there is reason for the belief that such a 
threat exists.” 

An investigation was launched in May 
by ODM Director Gray. 

As this is written (July 18), promulga- 
tion by the President of a new oil imports 
policy in the near future is freely predicted. 

More Threats: Meantime, the House of 
Representatives’ oil inquiry panel, the first 
of various investigations to report, lauded 
the European oil lift “as a stupendous 
achievement on the part of the oil indus- 
try.” But it criticized the industry for the 
way it increased crude and refined products 
prices as “poor timing” and appearing “to 
take advantage of the Middle East crisis.” 
It warned that dependence on too large 
importations could endanger the national 
security. It urged a buildup of domestic 
supply, even at a premium price. 

It named among angles which could stand 
further investigation the “operations of cer- 
tain” international companies and “recon- 
ciliation of their interests with our national 
and foreign policies.” 


How can the oil industry “be better pre- 
pared with facts to meet future crises?” 

First, by taking a refresher course on 
how previous crises arose and were met, 
and on facts concerning the evolution of 
existing oil policies 

Second, by being alert to policy trends 
as they are in the making 

Facts concerning the background of pre- 
vious oil crises give a perspective to the 
implantation of deep-rooted public prej- 
udices and misconceptions about the oil in- 
dustry. They have a surprising way of il- 
lustrating that “there’s nothing new unde: 
the sun.” 

During 1910-1916, the “Era of Arrival” 
of the modern petroleum industry, the seeds 
of oil policy problems—national and inter- 
national—were sown. Then it was, in the 
United States, that the motor car came of 
age. As early as 1916—believe it or not 
the gasoline buggy was being called a nec- 
essity. Its sweep to popularity thus early 
put the petroleum industry on the spot in 
two related essentials: supply and price 

As if this were not enough, during this 
period petroleum emerged a strategic ma- 
terial in modern warfare. Added to the 
industry’s responsibility in the matter of 
meeting the needs of a revolution in trans- 
portation and industry, was that of national 
defense 

Moreover, 


competitive struggle among nations and 


during this period began a 


corporations popularly referred to as “the 
world struggle for oil,” which continues un- 
abated (but in the changed form dictated 
by a divided world) today 

And for the first time, Middle East oil 
came upon the stage in the drama of power 
politics 

Perhaps we have forgotten the cry to 
heaven that went up from Washington 
every time prices went up back in those 
days. How the Hearst newspapers “whooped 
it up” along with the politicians. Even 
though the court had broken up the old 
Standard Oil Co., Standard Oil was their 
principal target. An industry divided— 
“Standard Oil versus Independent”—played 
into the hands of demogogic and journalistic 
sensationalism 

Our entrance into the war (April 6, 1917) 
created a tremendously increased Allied 
demand for American oil. Could our supply, 
reinforced by Mexico’s, stand the strain? 
Many doubted it 

Could this practically new-born industry 
(for a whole army of neo-Independents, 
some already attaining the stature of inte- 
grated companies rivaling the big divorced 
units of Standard oil, were in business) 
meet such an emergency as confronted it? 

But could a divided industry (Standard 
Oil versus Independent) possibly function 
with the effectiveness demanded to co- 
operate with the government in the winning 
of the war? Would the government have 
to take over? 

During the hectic 18 months of United 
States participation in World War I, the 
answers to these questions were decisive 
“nited under statesmanlike leadership, the 
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industry performed effectively, and the 
Allies “floated to victory on a flood of oil”— 
American oil. 

The answers did not emerge as smoothly 
as the telling. There were critical days. At 
the very start, certain government officials 
and legislators urged that the industry be 
placed under government operation. Some 
charged the industry with profiteering. That 
charge never stuck. Moreover, so successful 
was the voluntary cooperation of the oil 
industry in wartime that it was to set the 
pattern followed during World War II. 

Furthermore, a united industry emerged 
from the war—an industry alive to momen- 
tous problems and responsibilities which 
involved it with the public interest. 

In background facts called from past his- 
tory lie many answers which can be passed 
on to the public for its enlightenment and 
to counter political attacks on the industry. 

For instance, at the end of World War I, 
Britain, France, and Holland were buttress- 
ing their oil position in the Middle East and 
in the Far East. Britain and Holland were 
strong in Mexico. They had the cream of 
the concessions in Venezuela. Would the 
United States, which supplied 80% of Allied 
petroleum demand during the war (1917- 
1918) and accounted for 72% of world oil 
production and reserves, have to buy the 
bulk of her oil from big British and British- 
Dutch oil combines? 

Loud speculations and lamentations of 
this nature brought on a case of national 
jitters. The “nationalization” of petroleum 
was urged by the Secretary of the Navy 
and others. But the State Department came 
forward with an oil policy. 

This policy was one of encouragement to 
American companies to go out into foreign 
countries and “find the oil.” 

It was discovered that American interests 
were excluded from oil rights in many 
countries. Particularly was this true in 
Middle East mandated nations and sheik- 
doms held by Britain and France, and in 
the Netherlands East Indies (now Indo- 
nesia). Our State Department policy be- 
came a hard petroleum policy based upon 
the principle of the “open door.” 

With the strong support of their govern- 
ment, American companies embarked on 
exploratory expeditions in many parts of 
the world. American geologists were active 
in virtually every country believed favor- 
able to oil—if they were granted entry. 

Even today, much of the available knowl- 
edge of oil prospects in many inaccessible 
and undeveloped regions of the earth stems 
from the far-flung American exploratory 
ventures of the early ’20’s—spurred on by 
our government's ukase: “Find the oil!” 


Facts Concerning Evolutionary Processes: 
The importance of facts concerning evolu- 
tionary processes related to present-day 
policies may best be illustrated by an exam- 
ination of the petroleum conservation 
movement. 


The period 1924-1935 was significant as 
producing the United States oil conserva- 
tion policy—perhaps one of the most im- 
portant and least understood examples of 


government-industry cooperation ever un- 
dertaken and existing in this country. (Tae 
period also produced the first import tariff 
levied against foreign oil.) 

Although the conservation policy 
emerged from a crisis, it was of old and 
evolutionary origin. Even as it came into 
being, it was highly controversial. 

The crisis was overproduction—chiefly 
domestic. For after the postwar shortage 
scare, suddenly there was feast. But feast 
carried with it threat of famine through 
physical and economic waste of an irre- 
placeable and strategically vital natural re- 
source. 

The source of the conservation move- 
ment’s being was economic maladjustment 
inherent in petroleum development—the 
chronic malady of “feast or famine.” Con- 
servation talk began on shortage, or fear 
of shortage. It arrived as a result of over- 
production. 

Conservation was fused in the crucible 
of the depression, and became enmeshed in 
the NRA. Indeed, a federal oil control or 
conservation bill was advocated as a rider 
to NRA legislation before its passage. And 
throughout the life of NRA, federal oil con- 
trol legislation in the form of the Disney 
bill was pressed hard by President Roose- 
velt and Oil Administrator Ickes, whose 
threats in 1935 to declare the industry a 
public utility are being re-echoed in Wash- 
ington in 1957. 

In the early ’20’s IPPA was formed, and 
pressed for a slowing up of imports and for 
an oil tariff. The fierceness and energy of 
this advocacy was prophetic of things to 
come—even as at this writing. It was said 
of a hearing held before the passage of the 
first import tariff ever levied on oil products 
in 1932: “No industry has brought more 
witnesses before the Senate committee on 
finance to contend for and against taxation 
of its products than the petroleum indus- 
try.” 

No sudden thing—the oil conservation 
movement! Eleven years elapsed between 
the appointment of the Federal Oil Con- 
servation Board and the passage of the In- 
terstate Oil Compact. Years of industry 
conflict and division, court battle; even a 
period of martial law in the oil fields. Years 
of sincere debate and soul searching. Years 
notable for scientific search for knowledge 
of the accumulation of oil and gas in under- 
ground reservoirs and the efficient produc- 
tion methods. 

Proration on a worldwide basis fell 
through. But, in the United States, con- 
servation was promoted through govern- 
ment-industry cooperation—keynoted by a 
system of state, rather than centralized 
federal, control. The fundamental fact be- 
hind the government-industry oil conserva- 
tion policy as practiced in the United States 
is that the individual operator sacrifices 
certain private rights (such as the right to 
free and unrestricted production) in the 
public interest. The remarkable thing is 
that the policy has worked without sacri- 
fice of the essentials of free private opera- 
tion and competition. 


As with any basic policy, the USA oil 
conservation policy has been subjected to 
constant examination, but probably never 
more searching than that it is being given 
today and will be given in the years ahead. 
Close knowledge of its evolutionary devel- 
opment and background is invaluable and 
indispensable if the public is to have a clear 
conception of conservation’s implications in 
relation to the public. 

Examination of Oil Policies: It now is 
clear that the question of initiating new oil 
policies will be one of major importance in 
the days and years to come. The back- 
ground for studies of new policies goes back 
nearly 30 years, and includes such proposals 
as the following: 

The World Proration Pact jointly spon- 
sored by the Federal Oil Conservation 
Board and the American Petroleum Insti- 
tute in 1928. 

A Foreign Policy for the USA, recom- 
mended by the Foreign Oil Operations 
Committee of PAW during World War II. 

A National Oil Policy for the USA (pre- 
liminary report), by the National Oil Policy 
Committee, PIWC, 1944-45. 

The State Department’s Memorandum on 
USA Foreign Oil Policy of 1944. 

The Anglo-American Oil Agreement of 
1945. 

A National Oil Policy for the United 
States, promulgated by the National Petro- 
leum Council in 1949. 

The text of that portion of the Senate 
Petroleum Resources (O’Mahoney) Com- 
mittee headed Elements of a National Oil 
Policy (February 1947) is of current inter- 
est in view of Senator O’Mahoney’s recent 
activities. 

From the above, the analogy between oil 
problems and national problems is strik- 
ingly evident. So intimately related is 
petroleum to national well being—economi- 
cally, socially, and from a security stand- 
point—that it is as one with national prob- 
lems. 

No longer can there be isolationism. As 
with the nation as a whole, the American 
oil industry has become international with- 
out sacrifice of nationalism. This means 
that, as with national policies, decisions on 
world petroleum policies must be made 
which will preserve and strengthen a strong 
American oil industry vital to the welfare 
of the public. 

The American public—the consumer— 
will be the gainer or loser on recent and 
forthcoming policy decisions. 

And the American oil industry, as and if 
it goes into another “Era of Crisis,’ can’t 
afford to make wrong decisions—or have 
wrong decisions made for it—on world pe- 
troleum policies. The industry alone will be 
held accountable by a demanding and criti- 
cal public. 

It is said that the United States has been 
forced by circumstance to become a leader 
of the Free World. This calls for a high 
order of statesmanship. 

Equally, it can be said that the American 
petroleum industry, by similar force, must 
exert a high order of statesmanship. END 
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THE FIRESTONE TIRE & RUBBER COMPANY 


The Firestone Tire & Rubber Company selected the Houdry Catalytic 


Dehydrogenation Process for its new Orange, Texas, butadiene plant. This 


| ( 8 \ i] installation is producing butadiene from normal butane at a rate of 40,000 
| | tons per year by single-step processing. The Houdry Dehydrogenation 
Process can also be adapted to the single-step conversion of other light 

paraffins, or paraffin-olefin mixtures, to olefins and diolefins. 


PROCESS CORPORATION 


For information about Houdry Processes and Catalysts, write to: 


Pioneer in Catalytic Processes Houdry Process Corporation, 1528 Walnut Street, Philadelphia 2, Pa. 
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WORLD PETROLEUM 
CONGRESS 
PLANS PUSHED 


Kronberg Castle, near Frankfurt, Ger- 
many, where the Permanent Council of 
the World Petroleum Congress met re- 
cently to push plans for the 1959 ses 





tans for the Fifth World Petroleum 

Congress to be held in New York in 1959 
now are being pushed rapidly forward 
under the leadership of Dr. E. V. Murphree, 
who has returned to duty with Esso Engi- 
neering and Research Co. after a year of 
service with the USA _ government in 
guided-missile-research. Dr. Murphree is 
chairman of the permanent council of the 
congress and of the board of directors of 
the corporation recently organized in the 
United States to handle arrangements for 
the 1959 congress. 

Congress directors have virtually com- 
pleted financial arrangements. A fund of 
$600,000 has been subscribed by American 
oil companies to cover expenses of the 
meeting. Offices have been opened at 527 
Madison Ave., in New York, under the 
management of C. E. Davis. 

The congress corporation has rented two 
floors in New York’s new Coliseum for the 
period May 30 to June 6, 1959, to house the 
exhibition and meetings. About 150,000 
square feet of floor space will be rented to 
oil-equipment and service organizations. 

Directors of the congress corporation, in 
addition to Dr. Murphree are: F. S. Clulow, 
Shell Oil Co.; Ira H. Cram, Continental Oil 
Co.; H. W Field, The Atlantic Refining Co; 
W. C. Kinsolving, Sun Oil Co.; W. E. Kuhn, 
The Texas Co.; Jerry McAfee, Gulf Oil 
Corp.; E. B. McConnell, The Standard Oil 
Co. (Ohio); H. B. Nichols, Caltex; Car] E. 
Reistle, Jr.. Humble Oil and Refining Co.;: 
J. K. Roberts, Standard Oil of Indiana; and 
John C. Zimmer, Socony Mobil Oil Co. 

On June 26 and 27, the permanent council 
of the congress met at Frankfurt, Germany, 
to make preliminary program plans. A 
press conference was held for European 
journalists under the direction of C. E. 
Starr, of Esso Research, who has been 
elected chairman of the public-relations ad- 
visory committee for the 1959 congress. 
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sions of the congress. 


At the press conference, Dr. Murphree 
listed a number of key subjects to be 
studied at the 1959 congress as follows: 

1. The technical problems in searching 
and drilling for oil in offshore regions, as 
well as in new regions of land areas. 

2. New techniques for recovering more 
oil from old fields, including the use of 
new mathematical methods and high-speed 
electronic computers. 

3. The study of formation several miles 
under the earth’s surface by the use of 
atomic particles. 

4. Contributions to methods of making 
new plastics and new types of synthetic 
rubber and synthetic fibers. 

5. Improved and entirely new refining 
methods designed to contribute to oil con- 
servation by obtaining more useful prod- 
ucts from crude oil, and by more efficient 





devices—such as automotive and aircraft 
engines. 

6. The relationship of unconventional 
fuel-consuming equipment—for example 
the free-piston and gas-turbine engines 
on the types of petroleum products needed 
in different areas of the world 

7. The most modern techniques for re- 
moving sulfur from petroleum, as well a 
new ways the refiner can use this byprod 
uct 

8. International standardization of meth- 
ods used to inspect and evaluate petroleum 
products—thus leading to a better under- 
standing among petroleum technologists, 
and to better technical knowledge on which 
to base future scientific progress 

9. A highlight of the congress will be a 
symposium on the exploratory use of atomic 


energy for new methods of processing oil 


utilization of oil products in fuel-consuming and for creating new oil products END 
Members of the council in session in Frankfurt (leit to right): C. E. Davis (baci 
of head), manager of New York offices tor the 1959 meeting: J. K. Robert 
chairman of the program coordination committee for 1959; D. A. Hougl é 
manent secretary E. J ' Vurphree, ‘ hairman: and Professor | / Va | f 


Belgian member of the council. 
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This Ethyl engineer matches crank angle time with the cylinder pressure pattern on a dual beam oscilloscope. 


_ Ethyl Research Measures 
True Engine Friction 


Unique instrumentation used to study the advantages 
of high-compression engines and their octane requirements 


by R. E. Gish 


Technical Service Division, Ethyl Corporation Research Laboratories 


WO NEW DEVICES for measuring friction in an 
freed engine during operation have been 
developed by Ethyl Corporation’s Research Labora- 
tories to improve the accuracy of studies of high- 
compression engine behavior. 

These studies are being conducted as part of a con- 
tinuing effort to preserve a reasonable relationship be- 
tween the advantages of high-compression engines 
and their octane requirements. 


The unique instruments make obsolete a method of 
approximating power-robbing friction losses by meas- 
uring the amount of power required to drive a non- 
firing engine. 

This approximation does not take into account the 
effects of combustion pressures and temperatures 
which are present only during actual operation. Us- 
ing the new instruments together, true engine friction 
can be determined accurately. 
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A schematic drawing of the electronic measuring system for measuring true engine friction. 


Mechanical Efficiency Maintained 
as Thermal Efficiency Increases 
Differences between true and motoring 
friction were studied in a four cylinder, 
overhead valve engine at compression 
ratios of 7.0 to 1 and 12.0 to 1. This en- 
gine was selected because attractive gains 
in power and fuel economy had been 
obtained with increased compression ra- 
tios in a previous test program. These 
results offered ample evidence of the 
engine’s structural rigidity, 

Test results verified that motoring fric- 
tion does not provide a firm guide to 
true engine friction; motoring friction 
was both significantly higher and lower 
than true friction in the various tests, 


a 6 
AVERAGE-PRESSURE GomPUTE 


_— v7 q wo 


Variations in peak cylinder pressure are 
averaged as the engine runs on this “av- 
erage cycle counter.” 


This research program also showed 
that, although friction increased with 
compression ratio, the mechanical effi- 
ciency of the engine during full-throttle 
operation was only 1.5% lower at the 12 
to 1 compression ratio than at 7 to 1. 

Thus, it appears that mechanical effi- 
ciency can be maintained almost con- 
stant as thermal efficiency increases 
throughout this compression ratio range. 

It was shown, in addition, that certain 
worthwhile improvements in brake horse- 
power can be obtained from relatively 
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small increases in mechanical efficiency. 


Equally significant, the limiting ratio 
for improvements in brake horsepower 
and fuel economy appears to be well 
above the 12 to | ratio as the curve of 
brake thermal efficiency versus compres- 
sion ratio shows no sign of leveling off 
at 12 tol, 


Electronic System Includes New 
Pressure Measuring Equipment 
One of the new instruments is a specially- 
designed, balanced pressure indicator that 
compares cylinder pressure with a known 
reference pressure, The second new de- 
vice is an “‘average pressure’’ computer 
which averages the cycle-to-cycle varia- 
tions in pressure in the peak pressure 
region and establishes the corresponding 

crank angles, 

Both are also used in conjunction with 
a dual beam oscilloscope and associated 
electronic equipment to obtain a visual 
indication of the relation between cylin- 
der pressure and crank angle. 

The data obtained permit accurate plot- 
ting of the pressure-volume relationships 
in an operating engine, 

Thus, indicated horsepower can be de- 
termined directly. Since brake horsepower 
is measured simultaneously, friction 
horsepowercan be determined by subtrac- 
tion. (Indicated Horsepower — Brake 
Horsepower = Friction Horsepower.) 





This study is typical of the many ways 
in which Ethyl uses its unique position as 
liaison between the Oil and Automotive 
industries, The underlying purpose of all 
such long range studies is to help engine 
designers take maximum advantage of 
high compression and still hold octane 
requirement to a reason@ble level. 
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How 
Ethyl 
Research 
IS 

helping 
you 


More than 30 years of intensive 
fuel and engine research experi- 
ence and extensive research fa- 
cilities enable Ethyl to contrib- 
ute to the progress of both the 
oil and automotive industries. 

The instruments and tech- 
nique described here are just 
one product of this experience 
and these facilities. 

As always, our Technical 
Representatives, backed by the 
extensive facilities of Ethyl’s 
Research Laboratories, want to 
Share their knowledge with 
your technical people. 

Your Ethyl Representative 
will welcome the opportunity to 
arrange an appointment for 
you. 

Send for your free copy of our 
technical paper entitled, “*De- 
termination of True Engine 
Friction.” Address your request 
to Ethyl Corporation, 100 Park 
Avenue, New York 17, N. Y. 


ETHYL CORPORATION 
New York 17, N. Y. 





RESEARCH LABORATORIES : 
1600 W. Eight Mile Road, Ferndale 20, Mich, 
2600 Cajon Road, San Bernardino, Calif. 
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CANADIAN DRILLING ACTIVE 
DESPITE DROP IN 


OFFSHORE CRUDE SALES 


by Leslie Orr Rowland 
Editor, Oil In Canada 


Canadian crude output 24% in the first half of 1957, aided by sales to 
California refiners stemming from the Suez crisis. Prospects of gas sales 


stimulate drilling in certain areas. Gas-line construction 1s active. 


T HE impact of international competition in 
world markets made a deep impression 
on Canadian production in the first half of 
1957, but they failed to damipen the en- 
thusiasm of operators in the fabulous south- 
eastern corner of Saskatchewan. Despite 
the sudden and almost total collapse in May 
of the short-lived offshore market for Al- 
berta crude on the west coast, activity in 
Saskatchewan shot up to new peaks of both 
drilling and production. Even Manitoba, 
dampened a little by the absence of a com- 
mercial discovery since the summer of 1956, 
picked up tremendous!y in June, with a 
major drilling score of 41 completed wells. 


With drilling in Saskatchewan up nearly 
100° over 1956, Manitoba holding its own, 
and British Columbia rising steadily due to 
the large natural-gas development program 
for Westcoast Transmission Co. Ltd., the 
noticeable sag in Alberta well completions 
appeared at mid-year to have been more 
than overcome by the other provinces. The 
1956 year-end estimate of 3,600 wells for 
1957, representing a gain of about 10% over 
1956, was fairly secure on the basis of first- 
half results. 


The tremendous surge of production in 
Saskatchewan, which carried the province 
up to an estimated 110,000 b/d average by 
June, made a marked contrast to Alberta 
which was suffering for the second year in 
succession from offshore trouble. Last year 
it was the strike-bound Anacortes refinery, 
which lost Alberta producers at least 4,000,- 
000 bbl of potential business. This year, it 
was the loss of the California market which 
threatened to slash as much as 10 million 
barrels from a possible 17 million which it 
was thought might be moved by tanker to 
California refineries in the full year. 

Pipeline construction stole the show from 
all other departments of the petroleum in- 
dustry, as both oil and gas lines mush- 
roomed into a spectacular gain of nearly 
100% in mileage and far more in capital 
investment over 1956. Gas pipeline building 
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dominated the scene, as both the major lines 
which were started last year advanced 
quickly towards completion. Local city and 
town distribution systems accounted for a 
tremendous mileage of gas lines, as com- 
munities which expect to get gas service 
this year prepared for it. 

Crude-oil production in the first half was 
barely affected by the stoppage of offshore 
tanker shipments, as the first five months 
caught the full upsurge of the movement to 
California refineries while ocean tanker 
tariffs remained at their height. In fact, west 
coast exports reached the highest figure in 
their history in May, at 132,641 b/d average, 
just before the crash. The June nomination 
by refiners using Alberta crude was off 
approximately 40,000 b/d from May, but 
actual throughput in the Trans Mountain 
pipeline was down 65,000 b/d due to adjust- 
ments after the nominations had been filed. 

With official figures available only for 
the first quarter, there was an increase in 
the three western provinces of 15% over 
1956 in oil production, in contrast to the 
substantial 45% gain last year over 1955. 

Saskatchewan was the only province to 
keep up the rate of increase of the previous 
year, as its total of 7,947,313 bbl was almost 
double the first quarter 1956 total of 4,056,- 
237 bbl. Alberta barely exceeded its 1956 
first quarter, with 37,825,573 bbl compared 
to 35,780,468 bbl. The rise of 69% was in 
sharp contrast to last year’s first-quarter 
gain of 40% over 1955. Manitoba also 
slumped, as its first-quarter total of 
1,477,732 bbl was up only 9% over the 
1,357,915 bbl produced in the same period 
of 1956. British Columbia’s production of 
47,266 bbl in the first quarter this year was 
not comparable, as there was none recorded 
in the first quarter of 1956. 

In relation to the export market, produc- 
tion for domestic markets made very 
slender gains. Exports in the first quarter of 
1956 had averaged 120,000 b/d, almost five 
times the modest 1955 volume. In the 1957 
first quarter, boosted by the Suez crisis, ex- 


ports averaged 170,000 b/d. This spectacular 
increase of more than 40% was nearly three 
times the rate of growth in total production. 
Exports were more than 30% of the total 
compared with 2612% last year. 

Estimated second-quarter production fig- 
ures indicate that Alberta produced slightly 
over an estimated 38,600,000 bbl, a gain of 
25% over last year’s second quarter when 
the Anacortes strike was in progress. 
Saskatchewan brought the second-quarter 
estimate to 9,200,000 bbl, and Manitoba to 
1,460,000 bbl. British Columbia logged ap- 
proximately 90,000 bbl. 

The Western provinces’ total for the 
quarter, at 49,350,000 bbl estimated, was up 
about 34% over last year’s second quarter 
of 36,600,000 bbl. Going into the third quar- 
ter, however, the prospect is that production 
will do little more than hold its own. 

Total first-half production was 96,647,884 
bbl, a rise of 24% over the first half of 1956. 
Alberta’s small gain over last year was 
partly due to the encroachment of Saskat- 
chewan producers into markets in eastern 
Canada and the northern states formerly 
held by Alberta crude. Long-range fore- 
casts now suggest that Saskatchewan may 
absorb almost all the increase in eastern 
and southern markets—throwing Alberta 
back on the west coast for any further ex- 
pansion. This situation was recognized by 
Westspur Pipe Line Co., which has been the 
beneficiary of a tremendous volume of traf- 
fic from the southeastern Saskatchewan 
light-oil fields. Westspur carried an esti- 
mated 56,000 b/d in June, and expects to be 
handling 77,000 b/d by the end of the year. 
It recently has built a 75-mile 16-in. loop 
of its original 109-mile 12-in. oil pipeline 
which joins the Interprovincial main line 
across the Manitoba boundary. The position 
of Westspur in the first half of 1957 marked 
it as one of the most significant elements in 
the Saskatchewan oil development. 

Drilling operations in the first half re- 
flected directly the changing position of the 
formerly dominant Alberta. While Alberta 
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operators completed only 681 wells, a de- 
cline of 214%2% from the 866 wells drilled 
last year, Saskatchewan completions num- 
bered 577 wells, a large gain of 45% over 
the 329 drilled last year. As production al- 
lowables in Alberta were cut progressively, 
the incentive to drill more wells slackened 
noticeably; and even in the Pembina field, 
which last year had completions at the rate 
of 75 per month, drilling was off by one- 
third. 

The concentration of development drill- 
ing in the southeastern corner of Saskat- 
chewan continued throughout the first half 
of 1957, as this little region of only about 
5,000 square miles provided more than 90% 
of all Saskatchewan completions in the half 
year. The astonishing discovery rate of 1955 
and 1956 was not repeated, but the success 
ratio was not far enough down from the 
one-in-three record of the previous two 
years to interfere seriously with wildcat- 
ting. The volume of exploratory drilling ac- 
tually increased in the first half, although 
it was at a smaller rate of growth than in 
development wells. 


Alberta drilling in the first half consisted 
of 517 development wells and 164 wildcats, 
compared to 720 and 146 last year. The 
wildcat total included, for the first time in 
any substantial quantity, a number of gas 
tests—especially in the foothills region— 
inspired by the prospect of at last getting 
an appreciable amount of gas moved out of 
the province by pipeline and clearing the 
way for more use of gas. Oil discoveries 
were not significant except for what may 
prove to be the first major Devonian reef 
discovery in more than four years, at Innis- 
fail, 50 miles north of Calgary. This well of 
Canadian Oil Companies Ltd., a thriller 
with 148 ft. of pay-zone thickness, is cur- 
rently producing 600 b/d initial allowable. 

Natural-gas discoveries included two ma- 
jor wet-gas fields in the southeastern foot- 
hills, west and north of the enormous 
Pincher Creek foothills field. The discovery 
by Shell Oil Co. at Waterton Park and 
the strike by Texaco Exploration Co. at 
Castle River appear to rank as the out- 
standing discoveries of gas in the past two 
years. The Castle River well yielded an 
open-flow potential of 40 mmef per day. 

Saskatchewan development drilling 
leaped nearly 100% to a cumulative first- 
half total of 454, compared to 236 wells last 
year. Wildcat completions numbering 123 
were slightly higher than the 93 drilled in 
1956. In Manitoba, the 132 wells drilled in 
the first half exceeded last year by nearly 
40%. The wildcat score was outstanding, as 
35 wells were drilled in this category, in 
contrast to a mere 16 last year. Develop- 
ment wells also showed a healthy increase 
to 97 from 79 last year. 

The western provinces’ total of 1,438 
wells in the half year was a satisfactory 
though small gain over the 1,306 wells 
which finished drilling in the first half of 
1956. Thanks to the emergence of Saskat- 
chewan as a major oil province, and to the 
rapid exploitation of its extremely favorable 
well-head price—due to its position 500 
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miles closer to eastern markets than is the 
case in Alberta—the drilling objective of 
3,600 wells for the year appeared at mid- 
summer to be comfortably within the grasp 
of the operators. 

With the relative decline of importance 
attaching to Pembina field development, 
southeastern Saskatchewan was by far the 
most significant drilling region in the first 
half of 1957. Of the 454 development wells 
in the wheat province, 424 completions, or 
9214%, were in the southeast. Of the wildcat 
total of 123, 63, or more than half, were in 
the same area; and this region contributed 
10 out of the 11 oil discoveries scored in the 
half year. Its success ratio was almost one 
in six. 

The Saskatchewan discovery ratio was 
not quite so favorable as Alberta’s record 
of 17 oil and 15 gas discoveries for a com- 
bined ratio of one in five, but its discoveries 
were all strategically located and economi- 
cally suitable for immediate development, 
due to the available markets for southeast- 
ern crude. 

Three fields of major size discovered in 
previous years had been confirmed in the 
southeast by the end of June. Steelman, 
Midale, and Weyburn are all fields of better 
than 100 million barrels recoverable re- 
serves each, and it appeared likely at mid- 
year that more than double this figure for 
each field would be a reasonable guess. The 
provincial government estimated last winter 
that reserves in the southeast were ap- 
proaching one billion barrels. This cautious 
forecast has already been exceeded, and 
Saskatchewan operators in this lush region 
of relatively shallow drilling are on the 
way towards their “second billion.” 

Besides the Westspur pipeline, which has 
started the increased flow of oil from Sas- 
katchewan, Interprovincial Pipe Line Co. 
made a start in May on its already an- 
nounced extension from Sarnia to Toronto, 
with scheduled completion date for early in 
August. This facility, 150 miles of 24-in. 
pipe at the other end of the oil marketing 
chain, will provide an outlet for western 
crude in much larger volume and with 
year-round transportation to the Toronto 
area refineries. Both these plants were far 
advanced in the first half, with construc- 
tion of additions to add approximately 
60,000 b/d to their throughput activity. 

Work on the major natural-gas pipelines 
was pushed along at a record pace in the 
first six months of 1957. For the first time, 
welders and stringing trucks worked 
throughout the winter on the Trans-Canada 
line, and the work of pipe laying was made 
much easier and faster for the summer field 
season. By the end of June, it was apparent 
that the Trans-Canada 34-in. pipeline 
would be delivering gas to Winnipeg and 
intermediate points in Saskatchewan and 
Manitoba by the early fall. The 30-in. line 
east of Winnipeg, through country which 
has been described by veteran pipeliners as 
“the area which contains 125% rock!” was 
proceeding with the prospect of reaching 
the Lakehead cities of Port Arthur and Fort 
William by next year and Toronto by 1959. 





Contracts were also let for the 335-mile 
20-in. line from Toronto to Montreal, the 
farthest-east destination for natural gas. 

The 30-in. line of Westcoast Transmission 
Co. Ltd., 649 miles from the Peace River 
area fields to Vancouver and on into the ex- 
port market, was rushing close to comple- 
tion as the first half closed. Its extreme im- 
portance to the gas industry in Canada is 
its commencement this fall of deliveries 
which are guaranteed for a minimum of 400 
mmef per day, with no problem of inter- 
mediate buildup. 

Plans for a third major export pipeline 
out of Alberta were announced at the end 
of June, in terms calculated to make pro- 
ducers rush out and drill more wells im- 
mediately. The two principal Alberta utility 
companies, Northwestern Utilities Ltd. and 
Canadian Western Natural Gas Co. Ltd., 
are co-sponsors of the project, which in- 
volves a 1,300-mile large-diameter natural- 
gas line, probably at least 30-in. and pos- 
sibly 36-in., to start in northwestern Alberta 
and run along the east slope of the Rocky 
Mountains, crossing the international bor- 
der in northern Idaho and going non-stop 
to San Francisco. 

This ambitious plan has the support of 
Pacific Gas & Electric Co., which has agreed 
to take 400 mmcf per day on firm contract 
as the initial load. Since it also provides full 
protection for the two local utilities, 
through a provision that their requirements 
will be a prior claim on the line, it is con- 
sidered very likely that the Alberta Con- 
servation Board will agree to it. The at- 
titude of the dominion Board of Transport 
Commissioners and the USA Federal Power 
Commission is not so easy to predict. The 
plan will certainly meet with severe oppo- 
sition from El Paso Natural Gas Co., as 
the proposed line would cut across its ter- 
ritory in the Northwest. Conversely, a sec- 
ond supplier for northern California would 
probably be welcomed by the FPC as pro- 
viding competition in a region where El 
Paso has almost a monopoly of main trans- 
mission lines at present. 

In any case, president Dennis K. Yorath 
of the two utility companies agrees that it 
will probably be 1960 before all the hear- 
ings and other official requirements can be 
disposed of. Meanwhile Canadian Bechtel 
Ltd. is working out design details, and is in 
general charge of engineering and planning. 

The proposal, if implemented, would draw 
gas from the important recently discovered 
fields at Waterton Park and Castle River, as 
well as the Stolberg discovery farther north 
and west, at least part of the Savanna Creek 
field, and the part of the Pincher Creek 
field not already committed to Trans- 
Canada Pipe Lines Ltd. It is considered 
likely that it would absorb the plan pro- 
posed last fall for export of Savanna Creek 
gas to the El Paso system by Westcoast 
Transmission. 

In the category of decisions which may 
have a profound effect on the future of 
western Canadian petroleum, the San Fran- 
cisco line must rank as the outstanding 
event of the first half of 1957. END 
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Whenever a power drive is needed, 
there is a BT'H motor that will do 
the job efficiently and economically. 


In industries all over the world, 


BTH motors are helping to increase 





production. Over half-a-century’s 
experience of this branch of electrical 
engineering enables BTH to offer the 
motor with the mounting, enclosure, 
rating and performance best suited 


to the application. 


BTH factories are 
exceptionally well equipped 
to make both 

STANDARD and SPECIAL 


machines in large quantities 
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SUPER FORMATION GLASS JETS 
INCREASE PRODUCTION 265% 


This Colorado oil well had been 
jet perforated by another service 
company. Resulting production of 
72 barrels of oil per day was not 
up to the standard of other wells 
in the area. 

McCullough was called to 
reperforate the pay zone. 51/2” 
O.D. 152 lb. casing had been 
cemented through the productive 
interval at 5400’. 

A 4%" 0.D. McCullough Super 
Formation Glass Jet Perforator 
with Steel Strip Carrier fired 26 
shots in the formation. Production 
increased to 264 barrels per day 
—a gain of 192 barrels ora 265% 
increase in daily production. 

Super Formation Glass Jets get 
outstanding results where ulti- 
mate maximum penetration is 
required. 











Glass Jets Perforate 
17 Zones in 7 Runs 


Chemical Cutter Gives Assist 
on Tough Completion 


This was a new well in a shallow 
Texas oil field. 2” tubing had been 
accidentally cemented in 4%” O.D. 
9.5 lb. casing. Total depth was 2264’. 

Rather than go to the expense of 
removing the cemented tubing, the 
operator decided to complete the well 
in a higher formation. 

McCullough ran through the tubing 
to the top of cement with a 1%” O.D. 
Chemical Tubing Cutter, made the 
cut, and free tubing was removed from 
the hole. 

Seventeen zones were then per- 
forated, four holes per foot, in seven 
runs by McCullough Standard Casing 
Glass Jets with Steel Strip Carriers. A 
total of 204 shots were fired. 

Operator was well pleased with rig 
time saved and the efficient completion 
of a good well. 
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Full Volume Penetration Gained 
with Powerful Super Casing Glass Jets 


200 Feet of Pay Zone Perforated in Two Runs 
for 800 Thousand Cubic Feet of Gas and 
350 Barrels of Oil Per Day 


A new zone discovery in an old field was perforated by powerful 


McCullough Super Casing Glass Jets with gratifying results 


Total depth of the well was below 11,000’. 8%” O.D 


36 lb. casing had 


been cemented in 104” open hole. Interval to be perforated was from 


10,840’ to 11,040’. 


Two 100’ Steel Strip Carriers were made up and loaded, 2 per foot, with 
McCullough Super Casing Glass Jets. After the first gun was fired the 


casing pressure built up to 2,000 Ibs. 
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The Steel Strip Carrier may be loaded 
full length to perforate a single zone, or 
blank sections may be left to straddle 
unwanted intervals and perforate 


multiple pay zones in a single run. 


After the second gun was fired 
the well flowed at 500 barrels of oil 
per day and surface pressure built 
3.000 Ibs 


up to The well is now 


flowing through the casing at the 
rate of 350 barrels of oil and 800 
thousand cubic feet of gas per day 

McCullough Super Casing Glass 
Jets are the deepest penetrating of 
all jet charges of a comparable size 
In recent official penetration tests 
witnessed by oil company engineers 
they attained an average penetra- 
tion of 9.208” in Berea sandstone 
And, they are 


targets carrot-free, 


to boot! 

McCullough Super Casing Glass 
Jets assure “full volume” penetra- 
tion—best possible production— 


more oil. 


The jobs described above are certified to be 


true field reports of services rendered. 
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Cable Address: MACTOOL 
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A SHORT HISTORY 


OF EXPLORATION 
IN KUWAIT 


By A. F. Fox 


In about 10 years Kuwait has risen from nothing to become 


the Middle East’s largest oil producer. Background and geology of this 


Gree is an independent sheikdom of 
about 6,000 square miles in area—the 
greater part of which is a slightly undulat- 
ing, desert, the surface being either sand or 
gravel. The scarce rainfall, which averages 
about 4 in. a year, supports a sparse vege- 
tation of grass and camel thorn, which in 
spring and early summer provides grazing 
for the flocks of sheep, goats, and camels 
on whose care the Bedouin life depends. 
Along the coast of the Persian Gulf, at the 
important oasis village of Jahra, and along 
the bed of the Wadi al Batin which forms 
the western boundary of the State, there is 
sufficient water available from shallow 





1. F. FOX was born in London in 1920, 
and was studying petroleum geology at 


the outbreak of war. After having served 
on the technical staff of the British Army, 
he returned to Imperial College, which 


graduated him in petroleum technology 
in 1948. He worked for a short time in 
Trinidad, BWI, and joined the Kuwait 
Oil Co. in 1949 as head of the geological 
and geophysical section in London. Since 
then he has been closely connected with 
the exploration and development of the 
Kuwait oil fields, both in Kuwait and 
England. 
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area indicate further rapid growth in the future. 


hand-dug wells to support a measure of 
land cultivation. This small agricultural de- 
velopment, together with stock raising, 
formed the background of life to many Ku- 
waitis in earlier years. With the opening up 
of the country for oil, more water has be- 
come available—and the Kuwait Ministry 
of Agriculture is pursuing a vigorous pro- 
gram of experimental farming to discover 
the best methods of developing and irrigat- 
ing land for agriculture in Kuwait. The 
capital city and port of Kuwait has, how- 
ever, been an important commercial center 
for a century or more, being situated at the 
head of many important overland trade 
routes to Iraq and Saudi Arabia. It is still 
the center for the Arab shipbuilding indus- 
try, has an important fishing fleet, and pos- 
sesses the best sheltered harbor on the 
western shore of the Persian Gulf. With the 
development of surfaced motor roads, which 
is going ahead rapidly, Kuwait is likely to 
continue to hold an important position as 
a trading center for many years to come. 
The coastal plain is low-lying, and the east- 
ern half of the country has little relief—the 
most prominent hills reaching a height of 
about 600 ft. The western half of the coun- 
try, however, is very much more broken 
up by dry wadis, which have a general east- 
to-west direction, while the maximum ele- 
vation gradually rises to 900 ft in the ex- 
treme southwest. An accompanying photo 
is taken from a diorama on exhibition in 
the company’s exhibition center at Ahmadi, 
and gives an excellent impression of the 
topography of the southeastern part of the 
State. 

In 1934 the late ruler, Shaikh Sir Ahmad 
al-Jabir as Sabah, granted a concession to 
the Kuwait Oil Co. to enable it to explore 
for and develop mineral oil. The Kuwait Oil 
Co.’s capital is held in equal shares by the 
British Petroleum Co. Ltd., through its sub- 
sidiary BP (Kuwait) Ltd., and by the Gulf 


Oil Corp., of Pittsburgh, USA, through its 
subsidiary the Gulf Kuwait Co. 

In the years before 1934, several geolo- 
gists had taken a look at the uninviting © 
hinterland of Kuwait, and various assess- 
ments of its potentialities as an oil-produc- 
ing country had been made. In the years 
immediately preceding the granting of the 
concession, however, detailed surface ex- 
ploration had been carried out in the course 
of which three major oil and gas seepages 
were discovered. These were at Bahrah on 
the northern shores of Kuwait Bay, where 
a large area of the surface beds is saturated 
with heavy oil; at Burgan, where consider- 
able bitumen deposits, which since have 
been employed for road surfacing, were 
found by extensive pitting; and at Madani- 
yat, where there is an active gas seepage. 
From the surface reconnaissance, it seemed 
that these three points might well be crest 
maxima on a large Tertiary uplift, while 
the existence of such large seepage offered 
an encouraging promise that sizeable de- 
posits of oil lay beneath them. Evidences 
for the uplift had been traced on the surface 
from Bahrah through Madaniyat as far 
south as the Burgan hills, and it was de- 
cided to test each one of the seepage areas 
with the drill. The first selection was Bah- 
rah, where a surface anticline could be 
traced in the upper beds which outcrop in 
the nearby cliffs of the Jal az Zor; this test 
well was located and started to drill in 1936. 
It was carried down to a total depth of 7,950 
ft without encountering commercial quan- 
tities of oil and gas—although it did provide 
the detailed knowledge of the stratigraphic 
succession, which is so important to any 
geological exploration. 

While drilling the well at Bahrah, gravity 
and magnetic surveys were carried out over 
the concession area. A reflection seismo- 
graph survey also took place in southeast- 


*Kuwait Oil Co. Ltd., London, England. 
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ern Kuwait, including the Burgan and Mad- 
aniyat areas which were situated on a large 
positive gravity anomaly. These surveys 
confirmed the geological opinion, and 
showed that extending around the Burgan 
hills there was a considerable uplift which 
could be traced by reflections from beds in 
horizons as deep as 9,000 ft. Therefore, a 
second well, Burgan No. 1, was spudded in 
to test this structure, in October 1937. A 
rather more mystic justification for the se- 
lection of the site for it has been given by 
Colonel Dickson’, but whether scientific or 
spiritual guidance was actually decisive 
with those responsible for the selection, the 
Wara sand was penetrated at a depth of 
3,672 ft in February 1938, and was found 
to be a very prolific producer. 

Burgan No. 1 was not completed as a 
producing well until 1953 because mechani- 
cal difficulties developed during drilling 
which could not be remedied easily in the 
early days of development. Although No. 1 
had not been completed, between February 
1938 and 1942, eight other wells were drilled 
on the Burgan structure, and by the end of 
this time it was realized that a reservoir of 
unprecedented size had been discovered. In 
1942, also, a well to test the third of the 
originally selected sites at Madaniyat was 
started, but it was decided to suspend oper- 
ations in Kuwait until the stresses and 
strains of World War II had subsided. The 
Burgan wells, therefore, were plugged with 
cement, and the one at Madaniyat aban- 
doned at 2,580 ft without having provided 
any significant information. 

Operations were resumed as soon as pos- 
sible after the end of the war, and in 1946 
the wells at Burgan were reopened and 
placed on production. Active development 
of the Burgan field started where it had left 
off in 1942 as soon as the necessary equip- 
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This photo, taken from an exhibit diorama at Ahmadi, indicates the topog- 
raphy of southeastern Kuwait (photo, courtesy British Petroleum Co.). 


ment and crews could be assembled. During 
the years from 1946 to 1948 rapid develop- 
ment drilling, accompanied by the erection 
of gathering facilities and bulk storage and 
by the building of a loading jetty at Mina- 
al-Ahmadi, kept everyone fully occupied. 
During these years, the drilling rate was 
rapidly increased until at the period of most 
rapid development 12 rigs were occupied 
simultaneously in the Burgan field. During 
this time such was the pressure for produc- 
tion that no exploration work could be un- 
dertaken, but by 1950 production began to 
catch up with the demand, and the intensive 
drilling was slowed down until only four 
rigs were active. This reduction in develop- 
ment work allowed exploration to restart, 
and the first expression of this was the in- 
vestigation of deeper horizons at Burgan. 
In March 1950, a well, BG.113, was spudded 
in at a location, near the center of the Bur- 
gan field, selected from deep reflection map- 
ping. On July 25, 1951, this well reached 
13,853 ft, at which depth drilling was sus- 
pended—no commercial production of oil or 
gas having been discovered below the Bur- 
gan sands. The stratigraphic succession 
penetrated is illustrated in Fig. 1; and, al- 
though the identification of beds below the 
Jurassic must be tentative because of the 
lack of comparative data, the lowest beds 
penetrated yielded Estheria minuta Alberti 
and Lingula tenuissima Bronn var zenkeri 
Alberti, and might be placed in the Trias. 
A seismograph reflection party also began 
a survey, to the north of the Burgan field 
in the autumn of 1948. The results of its 
survey, which ended in June 1949, became 
available in 1950 and indicated a subsidiary 
structure to the north of the Burgan field. 
The position selected from the reflection in- 
terpretation for a test well was some dis- 
tance to the east of the Madaniyat site, but 








was itself close to a gas seepage. This well, 


Magwa No. 1, started to drill on August 21, 
1951, penetrated the Wara formation at 3943 
ft, and proved the existence of a substantial 
extension to the Burgan field. 


Development drilling, after this discovery, 
was divided between the main Burgan field 
and the subsidiary structure at Magwa. As 
the area became more densely covered with 
wells, it became apparent that the topogra- 
phy in southeastern Kuwait was controlled 
by the structure of the Dammam limestone, 
which is of Eocene age and is found imme- 
diately underlying the surface sands and 
gravels of the Kuwait group. It was also 
evident that the structure of the Dammam 
limestone __reflected—although normally 
the contours of the 
Middle Cretaceous producing beds. This 
knowledge focused attention on a promi- 


with reduced intensity 


nent surface feature known as the “Ahmadi 
ridge,” named after the town of Ahmadi 
which stands upon it. 


The ridge itself is a long hill running 





Core recovered from Burgan well No. 68 
showing a fault plane cutting the Wara 
sand, The fault plane is filled with gangue, 
and contains abundant pyrite 
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almost exactly from north to south and 
reaching a height of over 300 ft. During the 
seismograph survey of 1948 and 1949, it had 
been found impossible to obtain satisfactory 
energy returns across the ridge, and it was 
decided to test the structure of the Dam- 
mam limestone by shallow drilling. This 
structural drilling took place in 1951 and 
1952; a total of 13,419 ft was drilled, and in- 
formation obtained from 45 holes. Its re- 
sults showed that the Ahmadi ridge was a 
strong structure on the Dammam limestone, 
but that it had several high spots along the 
main axis of the fold. One of these high 
spots was selected to be the site of a wildcat 
well which spudded in on August 20, 1952. 
Although it was known when this location 
was selected that the Dammam limestone 
formed a strong anticlinal fold, it was not 
known whether the Cenomanian beds fol- 
lowed the same folding as the Eocene so far 
away from the center of the Burgan field; 
neither was it known how much effect the 
major unconformity between the Wasia and 
Aruma groups had so far from the main 
axis. There were, in fact, two possibilities. 
If the fold was completely post-Eocene in 
age, the Cenomanian beds would probably 
have been too deeply submerged to have 
been affected at all by erosion at the Wasia- 
Aruma unconformity. The strength of the 
Eocene folding in this case might not have 
been sufficient to have formed a closed 
structure in the preducing horizons. On the 
other hand, if the folding had started in the 
Cretaceous or even earlier, as had been the 
case at both Burgan and Magwa, it was pos- 
sible that the producing sands would be 
found relatively near the surface with much 
of the Gudair and Magwa beds eroded. In 
fact, the Mauddud limestone, which forms 
an easily recognizable marker horizon over 
the greater part of the Persian Gulf area, 
was found in Ahmadi No. 1 at a depth of 
1,732 ft. At this level, the depth from the 
Wasia-Aruma unconformity to the Maud- 
dud limestone was 976 ft, compared with 
only 315 ft for the same interval in a well 
on the crest of the Burgan structure. It was 
concluded, therefore, that the Ahmadi ridge 
fold owed most of its uplift to movements 
which had occurred after the Middle Eo- 
cene period. Ahmadi No. 1, however, found 
oil in the Wara sands and the Mauddud 
limestone, and was completed as a produc- 
ing well in December 1952. Results from it 
were sufficiently promising for two other 
wells to be drilled along the axis of the 
Ahmadi ridge on two other subsidiary high 
spots on the Dammam limestone. It was 
found that, directly to the east of the Magwa 
field, the uplift had been sufficient to allow 
the Burgan formation, as well as the Wara 
and Mauddud, to be productive; and it was 
probable that here more of the elevation 
was due to pre-Eocene uplift than was the 
case to the north and to the south. 
Development drilling then continued with 
wells on all three of the structures at Bur- 
gan, Magwa, and Ahmadi—although, after 
the completion of the first three Ahmadi 
wells, the structural information obtained 
from development drilling served only to 
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modify in detail the structural picture 
which had already been built up. A map il- 
lustrating one interpretation of the struc- 


ture on the Mauddud limestone is shown in. 


Fig. 2. In reading this map, it must be borne 
in mind that, even in the central portion of 
the Burgan field where drilling has been 
most concentrated, wells are still 3,172 ft 
apart. At this spacing and with dips of the 
order of two or three degrees only, unique 
structural interpretations are not possible. 
Faulting in particular is extremely hard to 
locate with precision and, with the excep- 
tion of the main central Graben, it is possi- 
ble to draw a structural map of the south- 
east Kuwait fields without showing a fault. 
Certain wells have, however, proved the 
presence of faults, and in one case an actual 
plane has been recovered from a core. A 
photograph herein shows this interesting 
core. In other wells, beds can be proved to 
be absent, and it is assumed that they have 
been cut out by normal faulting, while there 
is a further large group of wells whose 
electric logs indicate that beds may be miss- 
ing—although whether this is because of 
fault action, irregular deposition, or pene- 
contemporaneous erosion cannot be proved. 
Since it is almost impossible to trace faults 
from one well to the other, the actual posi- 
tion and direction of many of them must 
be a matter for individual interpretation. 

Reflection seismograph work had contin- 
ued in 1951 and 1952, with surveys made in 
northeastern Kuwait and also to the west of 
the Burgan field. In the latter area, a closed 
structure was shown by the seismic work 
to coincide with both a surface rise and a 
structure in the Dammam limestone—which 
was confirmed by structural drilling. Condi- 
tions were, therefore, very similar to those 
faced before the drilling of Ahmadi No. 1— 
although the distance from the Burgan field 
was considerably greater. However, when 
the wildcat well, Umm Gudair No. 1, which 
had been spudded in on February 14, 1954, 
reached the Wara formation, it had drilled 
to a depth of 5,333 ft, while the thickness 
of the beds between the Mauddud lime- 
stone and the Wasia-Aruma unconformity 
was found to be 1,288 ft. The amount of 
uplift at Umm Gudair which could have 
occurred before the unconformity was, 
therefore, small, while it is very probable 
that the whole of the uplift was post- 
Eocene. The Wara and Burgan formations 
were found to be water-logged in Umm 
Gudair No. 1, without noticeable traces of 
residual oil. It is, therefore, probable that 
Umm Gudair was off the track of the main 
stream of oil migration in the Burgan for- 
mation toward the Burgan field. 

The drilling of Umm Gudair did not in- 
terrupt the continuation of the reflection 
survey; and, in 1954 and early 1955, work 
had been going on in the area north of 
Kuwait Bay. A wildcat, Raudhatain No. 1, 
was spudded in on September 12, 1954, in 
northeast Kuwait, having been located on 
a reflection high located by this survey, 
which also coincided with a slight topo- 
graphic rise and a positive gravity anomaly. 
The well reached its total depth of 10,301 ft 


on June 12, 1955—proving the existence 
of considerable oil accumulations Mm the 
Mauddud, Burgan, and Zubair formations. 
The stratigraphic succession penetrated is 
shown in Fig. 3. In order to gain more in- 
formation about these reservoirs, a second 
test well, Raudhatain No. 2, was drilled at 
a location 1.8 miles southeast of No. 1. 
While it is evident from the results of these 
two wells that there is a substantial reser- 
voir at Raudhatain, they have shown that 
the type of accumulation may be difficult to 
develop. Therefore, it has been decided 
that before settling upon any particular de- 
velopment plan, the whole of the north- 
eastern Kuwait area will be explored by 
the drill. In order to do this, the Kuwait 
Oil Co. is drilling two additional wells: The 
first, on a structure known as Sabriya, is 
some nine miles to the southeast of Raud- 
hatain No. 2, and the second some six miles 
northwest of the first well drilled in Kuwait 
and probably on the same structure. 
Regionally, Kuwait forms a geological 
link between the northern and southern 
parts of the Persian Gulf basin. It shares 
many points in common with the southern 
part of Iraq, but it also has some affiliations 
with Saudi Arabia. The sediments, since 
Triassic times at least, have generally been 
of shallow-water or littoral typés. During 
the Lower and Middle Cretaceous periods 
in particular, vast thicknesses of sediments 
were laid down evidently in afeas very 
close to a shore line and consisting predom- 
inantly of pure, well sorted, quartz sand 
interbedded with dark shales and siltstones. 
The shale and siltstone partings in these 
sandstones are more or less frequent at 
different horizons, and it has been possible 
to divide the main sand formations into 
members according to the proportion of 
shale contained in them. Present work is 
largely concerned with correlation in 
greater detail, but so far identification of 
the individual sand bodies from well to well 
has not proved possible with any degree of 
exactness. Provisional identification from 
electrical-log characteristics has been at- 
tempted; and it is hoped that, as knowledge 
of the various reservoirs increases, more 
accurate pictures of the undergrotind struc- 
ture can be built up using this method of 
correlation as a basis. The stratigraphic in- 
formation from Kuwait is concentrated in 
the eastern part of the country; and all the 
wells, except Umm Gudair No. 4, are lo- 
cated on the Burgan-Raudhatain trend, 
along which there is a general thickening 
throughout the succession from south to 
north. Above the Wasia-Aruma uneonform- 
ity, this thickening is due either to simple 
increase in volume of sediments or to the 
inclusion of greater thcknesses of basal beds 
in each formation towards the deeper part 
of the basin. Below the Wasia-Aruma un- 
conformity, variations in thickness are al- 
most entirely due to the effect or erosion at 
the unconformity—although there is also 
some thinning of beds over structural highs. 
Structurally, East Kuwait appears to lie 
on the northern flank of a deep-seated 
structural trend whose highest points occur 
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loday, more than ever betore in history, oil is a vita 
commodity of freedom. And the tanker that carries oil 
iS truly a citadel of freedom 

\bov e, you see such a vessel one ol seve ral new 
Cities Service tankers incorporating the latest in design 
efficiency and speed. And Cities Service is building still 
newer tankers to keep not abreast, but ahead of the 
constantly growing demand for these magnificent work 
horses of the petroleum industry. 

These ships are designed to carry oil to ports all 
over the world. Designed to transport TWICE the oil of 


. with each one capable ot carrving 
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former tankers 


enough fuel oil to heat 15,500 homes for a year! And, 
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Sands with subordinsle gravels and occassional clays up fo 470° thick 


Recrystallised and dolomitised ists. capped with chert and wilh belween 7 and 25° of 
waxy green shale af the base, about 560° thick 


Thick bedded anhydrite with subsidiary leis. and maris, about 250° [hick 


Marly ists. with subsidiary recrystalliced and dolomifised iste and [thin anhydriles, about 
600° thick 


Black shale bed on top. porous recrystallised. reef ists. inlerbedded with black 
pyritic shales, abou! wee thick 


White fo dense microcrystalline ists. with black shales in the lower part, 
about thick 


Dense while detrital ists. psvedo oolifes and black shales between SOQ’ & 450° thick 


Grey, dense, marly, pyritic leis. and green shales Eroded completely from [he 
crest of the Burgan and Magwa Fields, up to 434 thick 
Green and brown shales with grey shales and marly lets. in the lower part 80’fo 250’ th. 


interbedded fine grained sitones and gendetones wth grey shales about 160'th. of. 


Medium to coarse grained sardefones wilh interbedded dark grey shales which become 
dominant at the top, in the centre and for 20° af the base, about USO thick . OL 


Fine grained dolomitic cavernous Ist. 200'- 3500" thick 


Inferbedded sandsfones and shales, about UGO [hick 


Greensh black massive shale 


Detrital, recrystalled and marly lets with some sub odlitic and cherty layers 


White To black anhydriles im evaporific sequence with colourless coarsely crystalline sal 


Marly limesfones with maris and shales 


Dolomitic, detrital and oolitic ists. 


Marly, dolomitic and oolitic lets. with anhydrite paiches 


Hed and green moftied non cakareous maris 
Dark grey marie some shales and delrifal dolgmitic Isis. 


Whve induraled sardsione 
Grey and dark grey shales 


Note As only | well has penetrated below the Thamama 
average thicknesses for the lower formations cannot be given 





Fig. 1 Geological Succession, Southeast Kuwait (not to scale). 
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between Humma and Al Jauf and probably 
more or less coincides with the border be- 
tween the Kuwait-Saudi Arabian Neutral 
Zone and Saudi Arabia itself. This domi- 
nant feature may be stable in the deep 
basement rocks, or may have been itself in 
movement over long periods of geological 
time. Superimposed on this main uplift are 
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Fig. 2 Map of Southeast Kuwait fields 


the secondary fold features on which the 
oil fields are situated. The genesis of these 
subsidiary features is not known. They may 
be due to basement uplift, to block faulting, 
to differential compaction, or to salt move- 
ment. The fault patterns so far apparent 
seem to be more in keeping with an origin 
through continuous uplift during deposition, 


STRUCTURE OF THE 
MAUDDUD LIMESTONE —' 


DEPTHS IN FEET BELOW DATUM 
PROBABLE FAULTS SHOWN THUS ~~ 





















but whether this uplift has been tectonic in 
origin or has been due to salt is open to 
question 

The movements which caused the forma- 
tion of the Burgan, Magwa, and Ahmadi 
structures were long continued. They ex- 
tended from the time of deposition of the 
Mauddud limestone until the end of the 
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ON LOCATION in the oil industry means trucks are on 
the job— practically anywhere! 

For Every r Rough going and big loads go hand in hand for 

° Nee io husky, rugged Autocars — built to really stand up under 

Transportation heavy oil field work. 

the field with 

yhite and Autocar cover : 

pov efficient trucks for gy reel 

any oil industry ee a poner 
highwa tandems with fu _ 

a “a anant gvw and 335 horsepower 


| gasoline or diesel power. 


For the extra-heavy hauling jobs— 


@ Autocar two-way alloy steel heat treated frames 
e@ Autocar nut and bolt construction 


e@ Autocar protected by many renewable bushings 


. Vhite ° ° 
From exploration to corner station—Whi e@ Autocar custom building 


has the right truck. 


THE WHITE MOTOR COMPANY 


EXPORT DIVISION « CABLES: WHITCO 
CLEVELAND 1, OHIO, U.S. A. 


The White Motor Company of Canada Limited 
TORONTO, ONTARIO 


FOR MORE THAN 55 YEARS 
THE GREATEST NAME IN TRUCKS 
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LITERATURE AVAILABLE 


If you have not received your 
copy of our 8-page pamphlet on 
McCullough Radiation Well 
Logger, just write McCullough 
Tool Company, 5820 South 
Alameda Street, Los Angeles 58, 
California. We'll send your copy 
by return mail. 











Four Wells Logged 
and Perforated 
in 12 Hours 


Operator of this Arkansas lease 
required that all four wells in the 
project be logged and perforated in 
one daylight operation. 

Average depth of operation was 
2200’. Wells were cased with 4%” 
O.D. 9.5 lb. cemented casing. A 
portable mast was used on each job. 
Wells were approximately three 
miles apart. 

McCullough Gamma Ray, Neu- 
tron and Collar Logs were run, 
obtaining 800’ of 5” scale then drop- 
ping back to bottom and logging to 
surface on 2” scale. 

From 12’ to 17’ of zone was per- 
forated in each well using 34” O.D. 
McCullough 30-shot M-3 Guns. A 
Total of 378 improved %” Ogival 
Bullets were fired in the four wells. 

Logging and perforating the 
four-well project required 12 hours, 
starting at 7:00 a.m. and finishing at 
7:00 p.m. Operator was well pleased 
with speed, efficiency, trouble-free 
operations, and completion of the 
job in the allotted time. 











Tough Well Successfully 
Logged by McCullough 


Electric Logs Not Informative — McCullough Radioactivity 
Log Proves Accurate and Reliable Despite High 

Pressure and Temperature, Shale Content of 

Formation and Chemical Mud 


A fine example of the efficiency of McCullough’s Radiation Well Logger 
in obtaining reliable and informative logs was recently reported from one 
of the Mountain States. 

This was a wildcat well, drilled to a total depth of 16,500 feet 
5%” O.D. 15%, 18 and 24 Ib. casing had been set and cemented to total 
depth. Bottom hole temperature was 300°. Formation to be tested was 
the Mesa Verde which is very shaley throughout the Rocky Mountain area 

Two different types of electric logs had been run in open hole by 
another service company. Neither had proved of value in providing 
accurate formation information due to high pressures, shale content of the 

So es formation and chemical content of 
the drilling fluid 


After casing was set McCullough 


OP 
: 
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ran a combination Gamma Ray, 
Neutron and Collar Log over the 
bottom 6,500 feet of hole. Actual 
logging time from start of in-hole log 


to top of out-hole log was six hours 
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The resulting log proved very 
stable over the entire period of 
operation. From it, McCullough’s 
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Logging Engineer and oil company 
engineers pin-pointed the forma- 


—— 
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tions to be perforated, determined 





Accurate, Clear, Detailed, 
REPEATABLE Gamma Ray 

and Neutron Curves 

Stability is an important characteristic 
of McCullough’s Radiation Well Logger 
with Scintillation Counter. It will faith- 
fully duplicate results when run repeat- 
edly under identical conditions. 


The jobs described above are certified to be 
true field reports of services rendered. 


M'Calloush TOOL C 


1957 


OMPANY 


Cable Address: MACTOOL 


porosities and obtained an accurate 
sand count. Also, the log accurately 
correlated with drilling measure- 
ments and casing collar locations. 

The operator was very satisfied 
with the successful results of the 


logging operation. 

LOS ANGELES 
HOUSTON 
EDMONTON 
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BEBE Sande, gravels and subsidiary clays, up fo 345° thick © 
§ Anhydrites, gypeum, clays maris and shallow waler isis, up fo 350’ thek 


Sends with subordinate gravele and occasional clays, about 450! thick 


Recrystallised and dolomitised Isis capped with chert and with 7° fo 25° 
of waxy green shale af the base, about 700’ Thick 


Thick bedded anhydrite with subsidiary lets and maria, about 400° thick 


Marly ists. with subsidiary recrystallised and dolomilised Isis and thin anhydrites, 
thick 


Biack shale with calcareous debris, about 120° thick , 

Fine grained marly isl with inferbedded shales, about 150’ thick 
Grey - while, porous. dense isla maris and mariy Isis. up fo 450° thick 
Fine grained marly isis and while chalky leis. up fo 180° thick 

Dark grey brown and chocolale shales grading downwards ino Isis. approx. 450'th 
Organic detrital creamy Ist with occasional shale bands. up to 300’ thick Ol. 


Medium to fine grained, well sorted. soft quartz sand with varying Proportions of 
shale which becomes dominar? in the centre and af the base lites 
Dolomitic coarsely crystalline caverous let 200-300" thick 


Sandstones and shales. the sandstones tend lo be soft and poorly sorted The 
shales become dominar! af various horizons in different areas, about 1300 th. 








Fig. 3 Geological Succession in Northeast Kuwait (not to scale). 


Cretaceous, and may have been in prog- 
ress during the deposition of the Burgan 
sands themselves. Further uplift may have 
occurred after the Middle Eocene; but, as 
this would have coincided with the Zagros 
orogeny in Persia, it is probable that the 
predominant movement at this time was 
due to tectonic folding. It can be seen from 
the map (Fig. 2) that the fault pattern of 
the Ahmadi field is different from that 
shown either by Burgan or Magwa. The 
writer believes this difference in form is 
due to a difference in the mode of formation 

Burgan and Magwa probably being uplift 
features and Ahmadi possibly representing 
a fold development, although some early 
movement may have been due to the same 
cause as at Burgan and Magwa. It is inter- 
esting to note that the fault patterns thought 
to be most likely at Burgan and Magwa 
reproduce closely fauit patterns which can 
be obtained experimentally in the labora- 
tory. 

While a tectonic origin for the structure 
cannot entirely be ruled out, the theory that 


it is due to salt movement is very attractive. 
Three salt developments are found in the 
Persian Gulf area—the two major ones in 
the Cambrian and Miocene; while so far 
Jurassic salt has only been found in south- 
east Kuwait—although it is not under suffi- 
cient overburden for plastic flow to start 
(see the stratigraphic col, Fig. 1). The pres- 
ence of Cambrian salt on the eastern side of 
the Gulf can only be inferred from its pres- 
ence as salt plugs on the Persian mainland 
and in islands in the Persian Gulf, and be- 
cause rock assemblages, similar to those as- 
sociated with the Cambrian salt in Persia, 
have been found in the Jebel Sanam in 
South Iraq which exhibit all the surface 
characteristics of an intrusive salt plug ex- 
cept actual salt. The Jurassic salt found at 
Burgan may continue into North Kuwait 
and South Iraq; if it does, the amount of 
overburden in North Kuwait would prob- 
ably be sufficient to allow plastic flow in the 
salt to start and to continue. It is possible, 
then, for the Jebel Sanam to be the surface 
expression of a Cambrian or a Jurassic salt 


plug, but which of the two is the cause re- 
mains a fascinating problem for the future. 

The crude-oil accumulations in southeast 
Kuwait are notable for the very marked 
differentiation of the crude with depth. 
Lighter crude is found at the top of each 
reservoir; and, as the oil-water interface is 
approached, the crude becomes progres- 
sively heavier. Immediately above the posi- 
tion of the interface before production com- 
mences, there often exists a belt of thick, 
tarry, and almost immobile oil. In northeast 
Kuwait a similar differentiation with depth 
seems to occur in certain reservoir beds; 
the picture here is by no means clear, how- 
ever, and the data from the additional wells 
now drilling will, it is hoped, help to pro- 
vide sufficient evidence to give an idea of 
the true distribution. 

Although the variation of gravity with 
depth is by no means unique, it is confined 
—so far as the author is aware—to reser- 
voirs into which crude could have migrated 
over long distances through sandstones. 

(Continued on page 107) 
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Flash Welded Tool Joints! 





REED TOOL JOINTS 
Flash Welded to Drill Pipe 


I; 


FULL HOLE 


EXTRA HOLE 
INTERNAL FLUSH 


Conventional square shoulders or 18 


taper 


aq 
- is installing a complete new additional system for flash welding 
tool joints to drill pipe, and for two very good reasons. First, your 
ever-increasing requests for Reed Flash Welded Tool Joints far exceed 
our present production capacity, and second, the enviable performanc 


record of Reed Flash Welded Tool Joints 


There has ne ver been a failure in the weld of a Reed 
Flash Welded Tool Joint in field use throughout the world! 


Reed is the only manufacturer of flash welded tool joints that can 
make the foregoing statement. This unexcelled record of Reed Flas/ 
Welded Tool Joints is a direct result of Reed’s more than twenty-five 
years of leadership experience in the manufacture of all types of tool 
joints. Reed has successfully produced approximately two million pairs 


of tool joints 


Installation of this second giant resistance welder, custom-engineered 
to Reed’s specifications, will double Reed’s capacity to produce flash 
welded tool joints and make delivery to your requirements. Every 
precaution will be taken to insure that this second machine will main 


tain Reed’s record of never having had a failure in a weld 


Whatever your requirements in standard or special tool joints, ask 


the leader ask your Reed man! 
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S & L steel tubes have for many years been extensively used in drilling for oil, 
gas and water all over the world. 
They have recently played their part in a large scale search for natural gas 
in this country where exploratory work is being conducted by the 
BP Exploration Company Limited on behalf of the Gas Council. 
The principal reasons for the search are the increasing cost and scarcity 


of coal suitable for the nation’s gas industry. 


The illustration is of S & L 82 in. A.P.L. casing 


c 


heing strung at one of the exploratory sites, at which a well was sunk 


toa depth ot approximately 7,000 {t. 


STEWARTS AND LLOYDS LIMITED 


GLASGOW - BIRMINGHAM - LONDON 


The largest manufacturers | of steel tubes in Europe 








Exploration in Kuwait 


(Continued trom page 102) 

Various explanations from time to time 
have been advanced to account for the phe- 
nomenon. The two most important of these 
are either that there has been a series of 
migrations of oils with varying gravities or 
alternatively, that homogenous crude has 
segregated under the influence of gravity 
while retained in a reservoir. The first of 
these hypotheses requires that the succes- 
sive migrations shall be in strict arithmetic 
progression of gravities which is thought to 
be improbable in nature, and the second 
ignores the difficulty presented in obtaining 
a segregation involving vertical movements 
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in reservoirs such as Burgan where exten- 
sive, if not continuous, shale breaks exist. 
Neither of these two mechanisms is com- 
pletely satisfactory; and in seeking an al- 
ternative, the author was struck by the 
mechanism described by P. G. Nutting®, in 
which activated quartz grains are able se- 
lectively to absorb crude-oil molecules 
light molecules being displaced by heavier 
ones, etc. A similar effect can also be ob- 
tained by diffusing crude oil through fullers 
earth, as described by Gilpin and Bransky 

although the physical action of the indi- 
vidual grains and molecules may be differ- 
ent 


If a body of migrating crude oil is passed 





through a sandstone formation in which 
there are activated quartz grains, or in 
which an action similar to that of fullers 
earth can take place, the heavier molecules 


would be retained until after the body ol 


tne crude had passed wher tney would 
be flushed off by sodium lo! trom the tor- 
atior vate The ( 1¢ ( t¢ pa ng 
the one o! ads ptuior A ( t of nt 
iolecules in the ur vtil eate pro- 
portion of s € e] ‘ ‘ oleculs 
being included t ds the re If the su 
ply of migvating oil completely ceased, the 
last ae i ul ( tne oO! tior 
reservoir being filled with n ratin < ide 
which nad beer affected by it passage 
through a zone o! adsorption of tni type 
would naturally receive the lightest crude 


in the highest points of the trap, while the 
last—arriving crude would be the heaviest 
and would occupy the lowe: parts of the 
reservoir. A “tar mat” could be formed by 
the last adsorbed grains being washed into 
the reservoir long after the main migration 

It is interesting to note that this mech- 


as tft modify 


anism can be applied s 
Gusow’s® hypothesis of differential entrap- 
ment. Gusow postulates crude advancing 
along a structural trend and successively 
filling structural traps before overflowing 
into the next highest along the trend. Se- 
lective entrapment of gas in the first- 
entered reservoirs follows. If the crude 
character varied during the migration pe- 
riod, as has been suggested above, the lower 
reservoirs on a trend would be filled with 
lightest crude and the last trap to be filled 
would contain the heaviest. As far as the 
evidence in southeast Kuwait goes, this may 
have taken place there. The crests of the 
Ahmadi, Magwa, and Burgan structures in 
that order contain successively heavier 
crudes; and the Wafra reservoir in the 
Kuwait-Saudi Arabia Neutral Zone, which 
may be the last reservoir on the trend, pro- 
duces crude of a lower API gravity than 
any. There may be doubt that crude would 
travel between these particular reservoir 
traps in this order, and it is probable that 
the true picture is a very complicated one 

with crude fed into each reservoir from 
more than one direction, and perhaps from 
more than one source. Nevertheless, the 
origin of the crude was almost certainly 
towards the center of the Zagros basin to 
the northeast of Burgan, and the route sug- 


gested is a possible one 
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PART I—PROGRESS IN 


Lester C. Uren, one of the pioneer educators in the field of petroleum engi- 
neering, has been a close student of the petroleum industry for more than 
40 years. During this period he has served as a consultant with many oil 
companies and government agencies. He has directed more than 100 research 
projects on various aspects of petroleum technology, and has published 160 
professional papers and technical-journal articles. His three books, Oil-Field 
Development, Oil-Field Exploitation, and Petroleum Production Economics, 
have been used widely as textbooks in the engineering colleges and for gen- 
eral reference on all phases of the petroleum-producing industry. His Decimal 
Classification for Filing Petroleum Technology Data has been employed in 


many libraries and oil-company offices. 


WELL-COMPLETION METHODS 


by Lester C. Uren* 


This is the first of a series of articles by Professor Uren 


in which he will summarize late developments 


in well-completion methods. The second will appear in an early issue. 


A PHASE of oil-field practice in which 
notable progress has been made during 
the past three decades is that of well- 
completion techniques. Pioneer oil produc- 
ers were content merely to drill a well into 
an oil-bearing formation and gratefully re- 
ceive whatever nature’s forces would bring 
to the surface. Little or no effort was made 
to establish conditions within the well which 
would improve production efficiency. Wells 
were shallow and could be cheaply drilled, 
and it was easier to seek flush production 
in new areas than to worry about produc- 
tion efficiency in the older fields. 

Pioneer oil producers had little knowl- 
edge of oil-reservoir conditions and the 
subsurface forces with which they had to 
deal, but experience soon indicated that the 
rate of production would quickly decline 
unless certain bottom-hole conditions were 
established and maintained. The walls of 
the well must be supported so that they 
do not cave, yet with a minimum of restric- 
tion limiting access of fluids from the reser- 
voir rock to the well. Detrital materials en- 
tering the well with the reservoir fluids 
must not be allowed to accumulate in the 
bottom of the well through the producing 
zone and, if possible, must be prevented 
from entering the well or clogging the pore 
spaces of the reservoir rock in the vicinity 


of the well. Waxy residues derived from the 
oil must also be controlled and occasionally 
removed. Later experience has emphasized 
the importance of preserving or increasing 
the natural permeability of the reservoir 
rock in the vicinity of the wall of the well, 
and has focused attention on possible meth- 
ods of increasing permeability. 

Production of Oil From Wells Involves 
Inherent Difficulties: When one considers 
the mechanics of production of petroleum 
through wells, it becomes apparent that this 
method involves inherent inefficiencies and 
difficulties. During the productive life of a 
well, if it is to be commercially profitable, 
it must yield a large volume of fluid—per- 
haps many thousands of barrels of liquid 
oil and water and many millions of cubic 
feet of gas—derived from porous and perm- 
eable strata of considerable thickness and 
many acres in lateral expanse. All of this 
fluid must pass through the minute pore 
spaces of the comparatively small area of 
reservoir rock exposed in the wall of the 
well. 

If the well is, say, 6 in. in diameter and 
the oil-yielding reservoir rock is 20 ft thick 
the surficial area of reservoir rock exposed 
in the wall of the well should be 31.4 sq ft. 
If the porosity of the reservoir rock is 20%, 
the open spaces through the wall of the well 


through which fluids may pass would be 
only 6.28 sq ft, and the minute pore open- 
ings through which the well’s production 
must pass will perhaps be less than 0.01 in. 
in diameter. If the radius of drainage of 
the well is, say, 300 ft, all of the fluid de- 
rived from 5,654,880 cu ft of reservoir rock 


_ must pass through this restricted wall space. 


Production of oil from a well is like pro- 
ducing through the small end of a funnel 
with a very constricted spout. It would be 
difficult to conceive of a less efficient means 
of production. 

The inherent difficulty of producing oil 
and gas through the restricted pores of the 
wall space afforded by the wall of the well 
is complicated further by the nature of the 
fluids with which we have to deal. The 
fluids are oil, connate water, and gas. Some 
of the gas is free, much is dissolved in the 
oil, and a lesser amount in the water. As 
the fluids move through the reservoir rock 
toward the well, the pressure causing flow 
is reduced—reaching a minimum at the wall 
of the well. As pressure diminishes, gas is 
released from solution in the oil and water, 
and the gas thus released expands. Thus the 
volume of fluid in motion increases rapidly 
as it approaches the wall of the well. Be- 


*Emeritus professor of petroleum engineering, 
University of California. 
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Cartridge Bullet Sarrier stones). The result is that flow through the 
Contact i ae reservoir rock is largely through the more 
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Fig. 1. Cross-section of bullet-type gun perforator. 


cause of the combined effect of reduced 
cross-section of the flow channel and in- 
creased volume of fluid in motion, the rate 
of flow of the fluids increases markedly in 
the vicinity of the well. The pressure loss 
is directly proportional to the rate of flow. 
As a result, a large percentage of the total 
pressure loss occurs within a few feet of the 
wall of the well. 

Flow conditions through the reservoir 
rock are even less favorable than is sug- 


Fig. 2. Cross-section of shaped-charge type of gun 
perjorator. 


gested by the foregoing analysis. The reser- 
voir rock is not uniformly porous and 
permeable and of uniform thickness. Nature 
does not work this way. Actually, the reser- 
voir rock is quite variable in these respects. 
Porosity and permeability vary greatly, both 
laterally and vertically. Some parts of the 
reservoir are separated from other parts by 
almost impermeable barriers in which the 
pore spaces are filled with clay or secondary 
cementing material (as in sandstones) or 


sealed off behind clogged screen pipe, a 
well which might otherwise have been a 
good producer may yield very little 

Under the conditions which govern flov 
of fluids into wells from the surrounding 
reservoir rock, it is apparent that the char- 
acter of the wall rocks and of the reservoir 
rock 


highly important in determining the well’s 


immediately surrounding a well is 
productivity. Anything which can be don 
to maintain or increase the permeability of 
this critical zone immediately surrounding 
the well will have an important influence 
on its productivity. Realizing this, oil pro- 


ducers have given much attention to meth- 
ods of well completion that will leave the 
pores of the reservoir rock free of residual 
clay from the fluid used in drilling and that 
will prevent accumulations of detrital ma- 
terials, so that 


wells may develop and 


maintain the maximum rate of production 


is 
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of which they are capable. Various types of 














metal and gravel screens have been devised 











to prevent access of detrital material to the 
well. Research has indicated that the diam- 
eter of the well through the reservoir rock 
influences its productivity, and techniques 
have been developed for enlarging the bore 
of the well through the reservoir rock by 
forming cavities about it and for locally 
increasing the permeability of the reservoir 

















rock by use of explosives, hydraulic force 





or acids, or by application of “fracturing” 
methods. Some water always flows with oil 
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production efficiency in the modern petro- 








leum industry. 











During recent years, many technical pa- 
pers have been published dealing with th« 


problems of well completion and with meth- 
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to improve drainage efficiency. A complete 
explanation of the many techniques em- 
ployed would require a book of some hun- 
dreds of pages. In the brief review here 
attempted, 
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t will be possible to do little 
more than outline this important phase of 


petroleum production technology—listing, 


Fig. 3. Illustrating methods of casing and tubing wells: A—open-hole 
completion. B—showing use of shop-perforated liner. C—“perma- 


and only briefly explaining, the procedures 
nent” completion with gun-perforated liner. D—dual completion. 


employed and the objectives sought 
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Experimental test specimen showing penetration of steel casing 
and concrete by shaped-charge perforator. (Courtesy of Welex Jet 
Services Inc.) 


This photo illustrates the method of assembling 
! charges and carrier for jet-perforating. 
Courtesy of Welex Jet Services Inc.) 
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control panel in gun-perforator service 


sin bullet-type gun perforator. 
Courtesy of Mc ullough Tool ¢ 



















The material will be presented in three 
installments in successive issues of World 
Petroleum. This first article will discuss 
some of the more general objectives, and 
will briefly explain methods of treating the 
walls of the well to avoid clogging with 
clay, methods of arranging casing and tub- 
ing through the producing formation, and 
methods of perforating casing to admit 
fluids from the oil-yielding strata. The sec- 
ond article will be concerned with methods 
of sand control, formation and support of 
well cavities; and the third article will re- 
view the several methods of stimulating 
production by increasing the permeability 
of oil-yielding formations in the vicinity of 
wells. A selected bibliography relating to 
the subject matter of each article will be 
appended to guide the reader to authorita- 
tive articles in the literature in which more 
detailed information may be found. 

Accurate Well Logs, Formation Tests, and 
Core Samples are Essential: It will be ap- 
parent that successful application of any of 
the completion techniques herein described 
will require an accurate log of the well 
through the producing formation. The usual 
driller’s log is scarcely adequate for this 
purpose. Self-potential and resistivity elec- 
trical logs taken in open hole before casing 
is inserted in the well are most helpful in 
indicating the lithologic character of strata 
and their fluid content. Or gamma-ray and 
neutron radioactivity logs, taken either in- 
side of casing or in open hole, will indicate 
the sequence and thickness of shale and 
sand strata and their probable porosity. 
Drill-stem formation tests of successive 
formational intervals, taken during the 
course of drilling through the producing 
formation, will yield actual samples of the 
formation fluids from which their pros- 
pective rates of yield of oil and gas may be 
estimated. Core samples taken at intervals 
or continuously through the reservoir rock, 
on inspection and analysis, will be positive 
indicators of the porosity, permeability, and 
lithologic character of the strata which 
compose the oil and gas reservoir, and may 
give qualitative evidence of the character 
of fluids contained within them. Depths to 
the top and bottom of each component 
stratum must be accurately measured and 
recorded. 

Prevention of Plugging of Reservoir Rock 
Pores by Accumulated Clay: In the process 
of drilling wells, particularly by the rotary 
method, clay particles suspended in the 


drilling fluid are deposited in the pore 
spaces of the wall rocks by filtrative action 
and by the plastering effect of the rotating 
drill column. So effective is this process that 
the pores of the reservoir rock may become 
completely sealed against passage of fluids 
through them. This is an essential and de- 
sirable objective in drilling through the 
formations overlying the producing zone, 
but should be avoided as far as possible in 
producing intervals. 

To reduce this tendency of the drilling 
fluid, lower pump pressure may be imposed 
in drilling through oil and gas reservoirs, 
and the drilling fluid may be conditioned so 
that only a soft, thin sheath of clay is 
formed on the wall of the well and but little 
clay enters the pore spaces of the wall 
rocks. Certain types of clay, such as bento- 
nite, are helpful for this purpose. Such a 
clay sheath is readily removed from the 
well by circulating water through the an- 
nulus between the drill column and the wall 
of the well. 

If the clay has penetrated the pores of the 
reservoir rock for some distance beyond the 
wall of the well, a more difficult condition is 
presented—the clay lodging in the pore 
spaces of the reservoir rock so that it is not 
effectively removed by simple washing. In 
high-pressure reservoirs, high differential 
pressures and rapid flow of fluids into the 
well may gradually remove deposited clay 
during the early period of production, but 
this action is not usually complete, espe- 
cially in low-pressure reservoirs. In such 
cases, resort may be had to wall-scraping 
or reaming of the well through the produc- 
ing interval—actually removing the clay 
sheath and wall surfaces and opening fresh 
drainage surfaces. Wall-scraping tools and 
wall “scratchers” of different types are 
available from tool manufacturers, and are 
widely used for this purpose. 

Subjecting the producing formation about 
the wall of the well to treatment with cer- 
tain acids may result in partial solution and 
disintegration of the deposited clay. “Mud 
acid,” a product manufactured and serviced 
to the industry by Dowell Incorporated, has 
a base of hydrochloric acid to which are 
added surface-tension-reducing and wet- 
ting agents and other chemicals which pre- 
vent formation of emulsions and inhibit 
solution of iron and steel. It is capable of 
dissolving a part of the clay deposited on 
the wall of the well and disintegrating the 
remainder so that it may readily be washed 





RECYCLE C« 


RICH » STRIPPER 
SOLVENT eee 
STRIPPING | — 
STAGES | ODUCT 


RERUN 


) ABSORPTION TOWER 


STAGES 


DESORBER 


LEAN CAA SOLVENT 


RESIDUAL 
C'S 


















a en 










Be ee ee 





Ga ma cee aah? 











y a “. 
ee ; Ss [ n : 8 
’ 4 - : =i 
; Be iz eS BR = 
ie Mim +S 
FREE | cy i's 
: - » pat ? 2. 
; — q *, TL 
; a | ] > \ 
: i > ’ > | 
a ‘\ 





50.000 TONS PER YEAR BUTADIENE EXTRACTION UNIT OF HUMBLE OIL & REFINING COMPANY, BAYTOWN, TEXAS 


CAA BUTADIENE EXTRACTION CAN 
GIVE YOU LOWEST OPERATING COSTS 


Esso Research and Engineering Company offers you the most process developments made available to refiners around the world. 
d Eng g Company 

economical Butadiene Extraction Process ever developed, with a High purity butadiene, now used principally in synthetic rubber 

high recovery rate and high purity of product. production, has a growing value as a chemical intermediate. The 


Superior service factor, elimination of problems associated cuprous ammonium acetate solvent (CAA) permits a higher re- 
with corrosion and waste disposal, and low utility requirements of — covery of 98.5-+-% purity butadiene than any other process. 
the CAA Butadiene Extraction Process have been demonstrated in Licensees enjoy benefits of new CAA process developments. We 
years of commercial operation. CAA Butadiene Extraction is an- would welcome your inquiry on the part this important process 
other achievement of the Esso Research program — 38 years of new can play in your expansion plans. 


ESSO RESEARCH AND ENGINEERING COMPANY | 22 Hey 22 progres... 


an Esso Research process 
15 West 51st Street, New York 19, N. Y. 


“Water blocks” may form in the reservoir 
strata about producing wells as a result of 
selective capillary effects and operation of 
the phenomena of relative permeability, and 
may restrict subsequent oil production. This 
is particularly likely to occur in low-pres- 
sure formations containing a high percen- 
tage of connate water. As a result, the pore 
spaces of the reservoir rock in the vicinity 
of the walls of the wells gradually accumu- 
late and retain water; the mineral grain 
surfaces become water-wet; and permeabil- 
ity to oil diminishes until oil production is 
greatly retarded. Such effects may also re- 
sult from absorption of water from water- 
base drilling fluids, if used in drilling 
through the reservoir rock. Water blocks 
may be avoided or their effects minimized 
by maintaining the mineral surfaces oil- 
wet. This may be done by using oil-base 
or emulsion drilling fluids in drilling 
through the producing interval, or by in- 
jecting chemical reagents which promote 
oil-wetting tendencies rather than water- 
wetting tendencies on mineral grain sur- 
faces. 
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Arrangement of Well Casings and Tubing 
through the Producing Formation: The na- 
ture of the reservoir rock will determine 
whether or not the wall of the well must 
be supported through the producing inter- 
val. Well consolidated rocks, such as most 
limestones and well indurated sandstones, 
will require little or no wall support, and 
the walls may show no tendency to cave or 
disintegrate under the influence of flowing 
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Glass jet-perforating operation showing (at left) loaded steel-strip 
carrier ready to lower into well. At right is steel-strip carrier after 
firing charges and removal from well. (Courtesy of McCullough 


Tool Co.) 


free by circulating water or oil. In anticipa- 
tion of the use of acid for mud removal, 
finely ground limestone may be added to 
the drilling fluid while drilling through the 
producing interval. The limestone particles 
deposited in the pore spaces of the forma- 
tion exposed in the wall of the well are 
freely dissolved by hydrochloric acid, thus 
disintegrating the clay sheath containing 
them. 

Reservoir sands often contain clay parti- 
cles within their pore spaces which are de- 
posited along with the sand grains during 
the normal processes of sedimentation. 
When subjected to contact with fresh-water 
drilling fluid, these clay particles may un- 
dergo hydration—swelling and effectively 
clogging the pore spaces. Mud acid applied 
under pressure to drive it into the pore 
spaces of the reservoir rock beygnd the 
wall of the well may be effective in dealing 
with this type of obstruction. 

Using an oil-base or emulsion type of 
drilling fluid in drilling through the produc- 
ing interval avoids invasion of the reservoir 
rock by water, with resulting hydration of 
clay in the pore spaces of the producing 
strata. Oil-wet mineral surfaces also yield 
oil and gas to the well from the producing 
formation more effectively than do water- 
wet surfaces. 
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Water Exclusion in Well Completion: 
‘Water in formations overlying an oil and 
gas reservoir may be excluded by conven- 
tional casing cementing procedures. Water 
produced from the oil-producing interval 
presents a more difficult problem. Produc- 
tion of connate water which flows into the 
well along with the oil and gas, with which 
it is closely associated in the reservoir rock, 
is inevitable. “Edge water” which occupies 
downdip portions of the oil- and gas-pro- 
ducing strata, if under pressure, will even- 
tually rise and enter the wells in increasing 
quantity as the oil is produced. This water, 
also, must be produced with the oil until 
the water becomes so large a percentage of 
the fluid produced that the strata yielding 
it must be plugged off with cement or plas- 
tic and abandoned as a source of oil and gas. 
Often certain strata within a producing 
zone will yield only water, while strata 
immediately above or below yield oil and 
gas. “Intermediate water” of this character 
can be effectively excluded by procedures 
employing cement, plastic, or chemical rea- 
gents that yield precipitates which clog the 
pores of water-bearing strata. A liner may 
be cemented through such a series of oil- 
and water-bearing strata to exclude all 
fluids and later gun-perforated opposite the 
oil-yielding strata. 


oil and gas. In such cases, the well may be 
completed with open hole through the pro- 
ducing interval. Perhaps a single string of 
casing, landed and cemented in the cap 
rock immediately above the producing zone, 
will serve to exclude top water and to pre- 
vent oil and gas from escaping into over- 
lying formations. A column of tubing with- 
in the casing, and extending down into the 
producing zone, leads oil and gas to the 
surface, and the annulus between the tub- 
ing and casing may be closed with a suit- 
able packer. 

When the producing formation is poorly 
consolidated and tends to cave or to dis- 
integrate under the influence of flowing oil 
and gas, an oil string or liner must be pro- 
vided through the producing interval. This 
is usually plugged at its lower end, and 
must be perforated opposite the strata from 
which production is to be taken. Some type 
of screen may be provided within or about 
the perforations to prevent loose sand part- 
icles from entering the well. The oil string 
may extend to the surface and be suspended 
from the casing head; or, if a short liner is 
used, it may be suspended from a liner 
hanger or packer in the lower end of the 
surrounding water string. Flow of fluids to 
the surface is usually confined to a smaller 
concentric column of tubing. Such an instal- 
lation permits of withdrawing the tubing, 
and perhaps also the oil string or liner, 
when subsequently necessary to clean out 
or work over the well. 


“Permanent” Well Completions: A re- 
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cently perfected method of well completion, 
adapted to conditions presented in lime- 
stone and well consolidated sandstone res- 
ervoirs, is designed to provide a well with 
casing, tubing, and head connections before 
it is brought into production—with the 
prospect that the facilities need never be 
altered or disturbed during the subsequent 
producing life of the well. A detailed elec- 
trical or radioactivity log is made of the 
producing interval before the casing is in- 
serted and cemented through the producing 
zone. Production tubing is then placed in 
the well, permanent control facilities are 
provided, and connections made with flow 
tanks. The producing interval is then gun- 
perforated with a perforator which can be 
run through the tubing, or an expendable 
type of shaped-charge perforator suspended 
on the lower end of the tubing may be used. 
All drilling fluid is then circulated out of 
the casing, and the well is brought into pro- 
duction. Subsequent cleanout and mainte- 
nance operations are also conducted with 
specially designed tools which can be oper- 
ated through the tubing without disturbing 
the surface control facilities. 

It is claimed that a “permanent” well 
completion is less expensive than conven- 
tional well-completion methods, and re- 
sults in lower well-maintenance costs dur- 
ing subsequent ‘production. It is also 
claimed that there is less likelihood of dam- 
age to the producing formation by contact 
with drilling fluid and less danger of blow- 
outs and better opportunity for testing pro- 
ducing intervals. It seems probable that the 
permanent completion method would not be 
advantageous in wells producing from un- 
consolidated sands in which screens must 
be used, or in situations where access to the 
wall of the well must be .preserved. 


Multizone: For many years, oil producers 
contended that it was impracticable for a 
well to produce from more than one zone; 
that if two or more producing intervals 
exist in a field, separate wells must be 
drilled for each, or wells must be 
deepened or “plugged back” progressively 
to produce from only one zone at a time. 
But recently it has been demonstrated that 
it is entirely practicable for a well to pro- 
duce from two or more zones simultane- 
ously. This is made possible by equipping 
the well with two or more telescoping or 
parallel columns of tubing, separated by 
packers, so that each.zone may produce 
through a separate tube or annulus. Thus 
a well may produce from one zone through 
the innermost of two concentric tubes, 
while another produces through the annulus 
between the two tubes. If more than two 
zones are allowed to produce simultane- 
ously through the same well, additional 
tubes and packers must be provided, and 
the equipment becomes rather complex and 
difficult to install. 


Production from one or more of the upper 
zones must be by natural flow or gas lift, 
and becomes difficult to maintain and con- 
trol as the well ages. The complex well 
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equipment may also make cleanout and re- 
pair operations difficult and costly. Because 
of these difficulties, many producers are 
reluctant to adopt multizone completion 
methods—even though, from a development 
cost standpoint, there are obvious advan- 
tages in doing so. 

Perforating Casing through the Oil-Pro- 
ducing Interval: As previously explained, 
when casing must be used to support the 
wall of the well in oil-producing forma- 
tions, it is necessary to provide perforations 
through the casing to permit flow of oil and 
gas from the producing strata into the well. 
If, from an accurate log of the well, it is 
known just where these perforations should 
be placed, they may be bored before the 
casing is inserted in the well. “Shop- 
perforated” pipe, drilled with round holes 
of suitable size and arranged according to 
a desired spacing and pattern, has been 
widely used in wells where the oil string 
can be freely lowered to a predetermined 
depth without excessive wall friction. The 
round holes, bored with a drill press, are 
usually 4 in. to %4 in. in diameter, and ar- 
ranged in longitudinal rows 30°, 45°, or 60° 
apart on the circumference of the pipe (i.e., 
12, 8, or 6 rows) with holes 4 in. or 6 in. 
apart, usually staggered in alternate rows. 
The number of holes and their spacing will 
depend somewhat upon the size of the pipe 
—care being taken to avoid undue weaken- 
ing of the metal which might result in sub- 
sequent parting or collapsing of the casing 
under stress in the well. 

Instead of round holes, the perforations 
may be in the form of rectangular slots, 
each a small fraction of an inch wide and 
1.5 in. to 3 in. long—the larger dimension 
being usually parallel with the axis of the 
pipe. These slots may be cut with a milling 
machine or with an oxyacetylene torch. 
Most of the shop-perforated pipe used in 
the industry during the past few decades 
has been of the torch-cut slotted type. 
Slotted perforations are preferable to round 
perforations, as they have better sand- 
screening properties, provide better oppor- 
tunity for fluids to pass, and with less 
weakening of the pipe in resisting tensional 
and collapsing forces. 

Often it is not possible to predetermine 
the intervals in which casing must be per- 
forated, and the perforations must be 
formed after the casing is in p'ace in the 
well. In earlier years, mechanical perfora- 
tors were used for this purpose. These are 
special tools, operated on tubing or drill 
pipe within the casing, equipped with cut- 
ters that, by suitable manipulation, are 
forced through the wall of the casing, form- 
ing slot-shaped openings. The result of their 
application is usually somewhat uncertain. 
Perhaps the pipe will be only dented, so that 
no perforations are formed where they are 
supposed to be; in other cases, the pipe may 
be so badly distorted or damaged by their 
application that it may pull apart or col- 
lapse. 

Bullet Perforators: In 1931, a notable ad- 
vance in perforating practice was achieved 


by the invention and subsequent develop- 
ment of the gun perforator. The Lane-Wells 
Co., a service organization which pioneered 
this development, first used—and still uses 
—a type of gun perforator in which cone- 
pointed projectiles are propelled by a 
powerful explosive so that they pass 
through the wall of the casing—leaving 
clean round holes through which fluids may 
freely pass (see Fig. 1). Several or many 
“suns” (as many as 128), each with its 
separate projectile and explosive charge, 
are mounted in a long cylindrical steel bar 
which is lowered on a multi-strand con- 
ductor cable inside the casing, to the desired 
depth where perforations are to be formed. 
The explosive charges are then detonated 
by an electric current transmitted through 
the conductor cable from a surface source. 
By an ingenious ratchet device system of 
wiring and surface controls, each gun may 
be fired separately. So powerful are these 
bullet perforators that the projectiles are 
capable of passing through two or more 
telescoping strings of casing and surround- 
ing cement and some distance on into the 
wall of the well. The perforations formed 
in the casing may range from 1% in. to 1% 
in. in diameter. 

The original basic patents governing use 
of gun perforators have now lapsed, and 
other service organizations compete in this 
work. Their methods and services vary 
somewhat, but in each case the necessary 
equipment is brought to the well on one 
or more specially designed service trucks 
carrying a conductor cable of sufficient 
length (20,000 ft), reeled on a power-driven 
winch; also, electrical equipment for firing 
the guns and devices for depth measure- 
ment. The guns are loaded and prepared for 
use in the service organization’s shops. 
Skilled operators accompany the equipment 
into the field and conduct the perforating 
operations. The service organization as- 
sumes full charge of the well while the 
work is in progress, and contracts with the 
owner to make the desired number of per- 
forations in whatever formational intervals 
are specified. 

Jet Perforators: Army Ordnance research 
during World War II resulted in develop- 
ment of a type of casing perforator which 
is now finding extensive use in well-com- 
pletion operations as a substitute for the 
earlier bullet-type perforator. In perforat- 
ing with “shaped charges,” no projectile is 
used. Perforations in the casing are formed 
by application of energy released by a rap- 
idly expanding slender jet of hot gas and 
metallic fragments resulting from detona- 
tion of the explosive and disintegration of 
the enclosed metal case (Fig. 2). The sheet 
copper liner, converted into an elongated 
“carrot” by the force of the explosion, pre- 
cedes the gaseous jet and provides a kind 
of projectile which is believed to be the 
primary perforating medium. 

The explosive (RDX) is compacted into 
a conical or ellipsoid-shaped mold of thin 
sheet copper and steel, enclosed in a bake- 
lite or glass case. The shaped charges are 
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supported in a light metal cylindrical car- 
rier in such a way that the pase of each 
charge faces the inner wall of the casing 
to be perforated. Any desired number of 
shaped charges may be used, all connected 
by primacord fuse to an electric blasting 
cap. This is detonated by an electric cur- 
rent transmitted from a surface source 
through the suspending cable which sup- 
ports the carrier in firing position. The fuse 
burns so fast that all charges are fired prac- 
tically simultaneously. 

The conical shape of the compacted ex- 
plosive and its metallic sheathing direct the 
products of combustion and metallic frag- 
ments horizontally outward against the in- 
ner wall of the casing in the form of a 
slender jet. So powerful is this jet that it 
it capable of penetrating two or more tele- 
scoping strings of pipe and surrounding 
cement and of forming a cavity several 
inches deep in the rock wall of the well. 
The perforations formed in the casing are 
34 in. or % in. in diameter, but improved 
types of charges are capable of forming 
larger perforations. The supporting charge 
carrier, of light metal construction, is ex- 
pendable. 

Research is still making progress in de- 
veloping new and improved types of equip- 
ment, particularly for jet perforating. A 
new and more powerful shaped charge has 
recently been perfected which develops 
larger perforations in the casing and forms 
cavities of larger volume and greater depth 
in the wall rock than the types of charges 
previously employed. Difficulties sometimes 
experienced in clogging of perforations have 
been minimized by improvements in design 
of the charges and use of emulsion drilling 
fluids. Temperature increase as a result of 
detonation of the explosive is found to have 
little or no effect on the lithologic character 
of the reservoir rock subjected to contact 
with the penetrating jet. Research looking 
toward further improvement in the tech- 
nique of gun perforating will doubtless 
continue. 

While jet perforating is apparently gain- 
ing in popularity, particularly in producing 
from limestone and well cemented sand- 
stones, bullet-type perforating guns are still 
preferred by many operators. It appears 
that deeper penetration may usually be 
achieved by jet perforating, with minimum 
fracturing of cement around the casing. 
Rock strata penetrated by shaped-charge 
perforations apparently sustain no fusion 
or compaction, so that subsequent drainage 
of fluids is not impeded. On the other hand, 
bullet-type perforators have greater selec- 
tivity, inasmuch as they may fire one shot 
at a time, each at a predetermined depth, 
while with jet-type guns the perforations 
may be spaced only at intervals for which 
the charge carrier is designed. Also, the 
bullet-type perforator leaves no debris in 
the well to be cleaned out or drilled-up in 
subsequent operations, and bullet-perfor- 
ating is somewhat less costly than jet per- 
forating. 

The second article of this series, which 
will deal with sand exclusion in well com- 


pletion and methods of forming and pre- 
serving well cavities in the reservoir rock 
about producing wells, will appear in an 
early issue of World Petroleum. 

The selected bibliography hereinafter lists 
some of the more useful sources of infor- 
mation on topics discussed in the current 
installment. END 
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World Oil Demand 
(Continued from page 61) 
compared with a 1956 increase of 14.3%. 
Japan again will chalk up a major increase 
in consumption, to 279,000 b/d. Sales in 
India are running 12.9% ahead of 1956, and 
Indonesian demand is up 11.7%. 

An accompanying diagram gives an esti- 
mate of main intercontinental movements 
of petroleum in 1956, on a daily average 
basis. When compared with the previous 
year, the most notable changes are the in- 
crease in the movement of oil from the 
Caribbean and the United States to Europe. 
This, of course, was brought about by the 
closing of Suez and, when reduced to a 
daily-average basis spread over the entire 
year, is not so obvious as would be a chart 
prepared to show movements prior to No- 
vember when compared with those in the 
final two months of the year. 

No effort has been made to show the vol- 
ume of oil from the Middle East which 
moved around the cape. The actual move- 
ment by the longer sea route averaged a 
million barrels daily in November and De- 
cember. In addition, the Caribbean move- 
ment to Europe was stepped up to 760,000 
b/d, and the USA shipments rose to almost 
a half million barrels daily. In 1955, Carib- 
bean shipments to Europe averaged only 
about 400,000 b/d, and USA shipments 
70,000 b/d. 

Other intercontinental movements as in- 
dicated on the chart largely show the 
changes due to growth pattern in demand 
and the availability of oil to meet consum- 
ing requirements. 

Despite the deceleration in rate of in- 
crease, world oil trade still is expanding 
at a rate far greater than that enjoyed in 
most other industries. As the standard of 
living in Latin America and the Eastern 
Hemisphere continues to rise, international 
trade in oil grows at a rate which creates 
extraordinary demands on the capital struc- 
ture of the industry to provide adequate re- 
fining, transportation, and marketing facili- 
ties. The search for new oil reserves also is 
being pushed vigorously to provide ade- 
quate alternate supplies which may be 
called on in case of emergency. END 
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“Voluntary” Crude Import Cut 


(Continued from page 67) 


ploration and preduction requires that we 
explore today for tomorrow’s useable re- 
serves. Any other course will impair indus- 
trial expansion, availability of supplies for 
consumer use, and prepareness for an 
emergency 

“In summary, unless a reasonable limita- 
tion of petroleum imports is brought about, 
your committee believes that: 

“(a) Oil imports will flow into this coun- 
try in evermounting quantities, entirely dis- 
proportionate to the quantities needed to 
supplement domestic supply. 

“(b) There will be a resultant discour- 
agement of, and decrease in, domestic pro- 
duction. 

“(c) There will be a marked decline in 
domestic exploration and development. 

“(d) In the event of a serious emergency, 
this Nation will find itself years away from 
attaining the level of petroleum production 
necessary to meet our national security 
needs. 

“Your committee recognizes that there 
are important foreign policy aspects to the 
problem of limiting petroleum imports. The 
oil reserves and production capacities of 
other free nations, as well as our own, are 
important to our national security. A num- 
ber of countries inevitably depend in vary- 
ing degree upon access to our domestic 
market for their petroleum exports, and it 
must be recognized that it is also in the 
interest of our national security that our 
allies and friends have healthy and expand- 
ing economies. It is believed, however, that 
taking all factors into consideration, our 
national security requires the maintenance 
of some reasonable balance between im- 
ports and domestic production at this time. 
In light of the foregoing considerations, our 
recommendations are framed with the ob- 
jective of limiting imports in order to 
maintain such a balance and yet to allow 
other nations to participate in the growth 
of our domestic demand to a degree con- 
sistent with our national security. 

“It is our conviction that as a Nation we 
must pursue a careful, considered course 
that will permit reasonable imports into our 
country and still stimulate a dynamic and 
vigorous exploratory and development ef- 
fort in this country.” 

Discussing the effect on consumers, the 
committee said: “domestic consumers are 
utilizing an increasing amount of petroleum 
products for transportation, fuel, heating 
and many other aspects of consumer life. 
In the event of a national emergency, it is 
‘essential to these consumers that there be 
adequate supplies at reasonable cost, both 
now and in the future. The low cost of im- 
ported oil is attractive, but excessive 
reliance upon it in the short run may put the 
nation in a long-term vulnerable position. 
Imported supplies could be cut off in an 
emergency and might well be diminished 
by events beyond our control. This vulner- 


120 


ability could easily result in a much higher 
cost, or even in the unavailab/lity, of oil to 
consumers. It is, therefore, believed that the 
best interests of domestic consumers, as well 
as of national security, will be served if a 
reasonable balance is maintained between 
domestic and foreign supplies.” 

The committee report was signed by John 
Foster Dulles, secretary of state; Donald A. 
Quarles, for secretary of defense; George M. 
Humphrey, secretary of the treasury; Fred 
A. Seaton, secretary of the interior; James 
T. O'Connell, for secretary of labor; and 
Sinclair Weeks, secretary of commerce— 
chairman. 

Moving to carry out the program, Secre- 
tary of the Interior Fred A. Seaton, on July 
30, a day after the program was disclosed, 
announced appointment of Navy Captain 
Matthew V. Carson, Jr., born in Texas, as 
administrator of the voluntary crude-oil 
import program. He is special assistant to 
the secretary. He was counsel and director 
of Naval Petroleum Reserves. 

Mr. Seaton also told a press conference: 

1. The USA will change calculations to 
the base of domestic demand, instead of 
domestic production, effective, July 1, 1958. 
This, he said, is “more realistic.” 

2. Then, Bureau of Mines will make esti- 
mates of demand for the year ahead for 
purposes of crude-oil imports. The estimates 
will be reviewed semi-annually. 

3. He is not sure the effect of the plan on 
oil-producing countries; he “hopes” it will 
not mean price rises for consumers, and he 
believes the voluntary method will work— 
although it will “take three or four months 
to tell.” 

Gordon Gray, defense mobilizer, mean- 
while, reported to the Cabinet committee 
before the report was made public, that the 
voluntary method will work, Seaton ex- 
plained. Mr. Gray had been asked by Presi- 
dent Eisenhower, April 25, to find out about 
this. Seaton said the Gray report was “oral,” 
rather than written. 

The Cabinet committee was named, June 
26, by the President as the latest in a series 
of steps which began in July 1954, when the 
President named a special Cabinet group to 
study oil and gas problems. 

On February 26, 1955, the committee re- 
ported that imports of crude oil should be 
held to the 1954 ratio to domestic produc- 
tion, 10.34%, or, at the time, 656,000 b/d. 
The latest formula allows 14.3%. 

In effect, the Cabinet committee formula 
was written into law five months later as 
Sect. 7 of the Reciprocal Trade Agreements 
Act. This directed the Office of Defense 
Mobilization to certify to the President 
when imports of any commodity were so 
high as to threaten to harm the national 
security. The President then was to study 
and, if he agreed, to take action as he saw 
fit to get the imports down. The Cabinet 
committee formula was set up as the test of 
what is too much in oil imports. 

In October 1956, the Cabinet committee 
changed the rules to exempt oil from Can- 
ada and Venezuela from the formula, and 
to exempt all imports into District V. This 





boosted the totals allowed to about 1,000,000 
b/d. A few days later, ODM opened a public 
hearing, on formal application of the In- 
dependent Petroleum Assn. of America, that 
imports were too high. The hearings pointed 
toward a finding that crude imports are ex- 
cessive and threatening to hurt national 
security, when the Suez Canal crisis brought 
a change in events. All action was halted 
until April 25, when ODM head Gordon 
Gray certified to the President that imports 
are so high as to threaten national security. 
The Cabinet committee report is the out- 
growth of that. 

When first announced, the Cabinet com- 
mittee program was generally referred to 
as a 10% cut. This is true when applied to 
the previous 3-year average. The 10% figure 
is misleading, however, since District V 
will enjoy a very large decrease. The entire 
brunt of the cut will be borne by Districts 
I to IV. In this area imports will be roughly 
10% below the 3-year average, but 29% 
below the volume programmed. The 15 
“new” importers in the East brought in an 
average of 126,000 b/d during the past three 
years, and will have an allotment of 262,600 
b/d—a little more than double their 3-year 
experience. The “established companies” are 
allotted 493,100 b/d compared with a 3-year 
history of 547,800 b/d—a cut of nearly 29%. 

Doubts have been expressed that com- 
panies will accept the “voluntary” program, 
but others suggest that the threat of more 
stringent action will have the effect of mak- 
ing the plan work. 

Effect on producing operations in other 
countries should not be unduly oppressive. 
As indicated elsewhere in this issue, the rate 
of increase in demand for oil outside the 
United States is much greater than domes- 
tic. After a few months of static conditions 
while the current cut of 200,000 b/d is being 
absorbed, the usual rate of increase in out- 
put may well be resumed. In view of the 
difficulty in finding new oil in the United 
States, it seems likely that the producible 
surplus in the United States may be drawn 
down to a less oppressive level before too 
long. 

On the West Coast, Canada probably will 
continue to enjoy much, if not all, of the 
Washington state refinery demand, but is 
expected to meet increasing competition 
from the Middle East for California refinery 
business. 

With Latin American demand apparently 
about 7% above 1956 and residual-fuel de- 
mand good on the East Coast, Venezuela 
should not suffer greatly. New and enlarged 
refineries in Latin America are processing 
most of the crude required to meet local 
markets, and imports of finished oils from 
the United States are tending lower. One 
large importer of Venezuelan crude esti- 
mated that he will have to cut back only 
7,000 b/d in that country immediately. 

In the United States, the action should 
have the effect of firming up domestic mar- 
kets which have been soft in spots. This 
should tend to support present crude prices 
which domestic producers need if they are 
to carry on an active wildcat program. END 
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THE EVGENIA NIARCHOS”™ 


sister vessel to the highly successful Spyros Niarchos, 
is now in service. On an overall length of 757 feet, 
she carries 47,000 tons deadweight and has a maximum 
power of 20,000 S.H.P. Her propeller, like that 

of the Spyros Niarchos, is the largest manufactured 

in Novoston alloy. It is of Heliston design, 


five-bladed and weighs 30% tons. 


Photograph by courtesy of the builders, Vickers-Armstrongs 
( Shipbuilders) Ltd. 
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A Royal Commission studying 
the Canadian economy has fore- 
cast a continuation of the Do- 
minion's growth which will place 
more and more dependence on 
petroleum as a source of the na- 


tion's energy. 
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‘HE spectacular rate of growth which has 
characterized the oil industry in Canada 
in the decade since Leduc will continue fo 
another quarter of a century at least. Such 
is the conclusion of the Royal Commission 
on Canada’s Economic Prospects (popularly 
known as the Gordon Commission) in a 
preliminary report filed with the House of 
Commons early in January. 

Canada will continue to depend on petro- 
leum to a greater and greater extent for its 
energy in the coming years. Prospects for 
increases in reserves and output are so great 
that no shortage is in sight for the 1957-80 
period. On the contrary, Canada’s problem 
will be to find adequate markets to absorb 
enough oil and gas to keep the industry in 
economic health. 

As aids in fostering a sound industry, the 
commission has recommended a modifica- 
tion of the tax structure to place depletion 
allowances on a basis similar to that in the 
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TOMORROW’S CANADA 


United States and to eliminats advant 
now enjoyed by US companies operating ir 
Canada. The commission also recommended 


the establishment of a national energy 
authority, which would advise the federal 
and provincial governments and approve 
schemes for exporting energy or fuels 

Because of the opportunitle available in 
Canada, the Gordon Commission estimated 
that immigration will proceed at an annual 
net rate of 75,000 per year until 1980, when 
Dominion population will reach 26,650,000 
an increase of 11 million over 1955. By that 
time, gross national product should reach 
$76 billion in terms of 1955 dollars. GNP 
thus is expected to be tripled in the quarter- 
century. 

To attain such a large increase in output 
per worker employed, the commission fore- 
cast a continued sharp rise in fuel energy 
consumption. It was pointed out that, on a 


per-capita basis, Canada now has one of the 








highest energy-consumption rates in the 
world—about the same as the United States. 
One reason for this is that the aluminum 
and the pulp and paper industries are heavy 
users of electricity. Because of changing 
patterns in the economy, including more 
emphasis on the ‘service industries, energy 
consumption in the next quarter-century 
may rise at a somewhat slower rate than 
will GNP. 

Changes in the sources of energy are ex- 
pected to be greater than in volume. As in- 
dicated in Table I, it is expected that petro- 
leum will supply 70% of the nation’s energy 
in 1980, compared with 46% in 1953 and 12% 
in 1926. Coal will continue to lose ground. 
In the next 25 years between two-thirds and 
three-quarters of the new energy require- 
ments will be met by oil and gas. In the case 
of gas, the increase may be 10-fold. 

The commission warned that expansion of 
the industry will require a very large in- 
vestment of new funds. In the past 10 years, 
since Leduc, the industry has poured about 
$3.5 into Canadian oil development, and in 
the next 25 years an additional $25 billion 
will be required. Recently the investment 
rate has been about a half billion dollars 
yearly. 

Concern was expressed at the amount of 
foreign capital required in the development 
of Canadian industry. In recent years the 
inflow of foreign funds has been at an ac- 
celerated rate. Total foreign investment in- 
creased 90% in the 1945-54 period. 

Investment by foreigners has tended to 
be concentrated in resource industries such 
as petroleum. Investment in the resource 
industries tends to snowball because of the 
reinvestmént of a large share of earnings 
each year. Since a relatively few large com- 
panies tend to predominate in certain in- 
dustries, the net influence of foreign owner- 
ship may be greater than percentage of in- 
vestment would indicate, the commission 
said. 

Hastening to say that foreign firms have 
not conducted their operations in a manner 
at variance with the best interests of 
Canada, the commission, nevertheless, men- 
tioned the concern felt by many over a pos- 
sible conflict of interest in the future. “Con- 
ceivably,” it was stated, this concern “could 
lead to actions of an extreme kind being 
taken at some future time.” To prevent any 
drastic action, the commission offered the 
following objectives as being desirable for 
the operations of foreign concerns doing 
business through Canadian subsidiaries, un- 
incorporated branches, or Western Hemi- 
sphere trade corporations: 

“Wherever possible, they should employ 
Canadians in senior management and tech- 
nical positions; should retain Canadian 
engineering and other professional and 
service personnel; and should do their pur- 
chasing of supplies, materials, and equip- 
ment in this country. 

“They should publish their financial 
statements and make full disclosure therein 
of their Canadian operations. 

“The larger Canadian subsidiaries should 
sell an appreciable interest (perhaps 20% to 
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25%) in their equity stock to Canadian in- 
vestors, and should include on their boards 
of directors a number of independent Cana- 
dians.” 

To make the offering of stock to Cana- 
dians attractive to foreigners, the commis- 
sion suggested that certain tax advantages 
be made available. In the case of oil, the 
suggestion was made that provincial gov- 
ernments require foreign applicants for oil 
leases to incorporate under Canadian laws 
and take in Canadian partners. 

On the problem of stimulating investment 
by Canadians in the Canadian oil industry, 
the commission found three important criti- 
cisms offered by witnesses at its hearings: 

1. Canadians are at a disadvantage as 
compared with US operators in Canada. 

2. Certain acquisition and property costs 
are not allowed as deductions in computing 
taxable income. 

3. Depletion allowances are less favorable 
than in the USA, and integrated companies 
have advantages not available to inde- 
pendent producers. 

Discussing the first criticism, the com- 
mission thought it unwise to start favoring 
one industry over others merely because 
USA regulations are more favorable. It sug- 
gested that foreigners be required to in- 
corporate in Canada, or that a formula be 
devised for giving some concessions to com- 
panies in which Canadian citizens partici- 
pate. 

With certain safeguards, the commission 
agreed that operators should be entitled to 
deduct acquisition costs of unproductive 
property. 

In the case of the depletion allowance, the 
commission suggested that the allowance is 
made to stimulate exploration in a risky 
enterprise and, especially in Canada, be- 
cause even if the operator finds oil, he may 
not be able to sell enough of his output to 
provide a substantial return on capital. As a 
suggestion, it was proposed that “instead of 
being granted an allowance for depletion, 
they might be charged at a lower rate of 
tax on that portion of their profits which is 
dependent on risk taking, i.e., the profits 
from the producing end of the business after 
all charges and costs pertaining to that part 
of the business. 

An alternative approach would be to con- 
tinue the present principle of granting a 
depletion allowance at some appropriate 
rate but computing it the same way as in 
the United States. In that country a stated 
percentage of the gross profits from produc- 
tion is exempted from tax. In Canada, at the 
present time, no allowance is granted for 
depletion until all accumulated expendi- 
tures on exploration and development have 
first been exhausted as deductions in com- 
puting taxable income. This gives a con- 
siderable advantage to the large integrated 
oil companies vis-a-vis the independent 
operators in the exploration and develop- 
ment field. The former are permitted to 
offset their exploration and development 
expenditures against their total income, in- 
cluding their income from refining and 
marketing. In this way, their exploration 


and development expenditures may be im- 
mediately financed to a considerable extent 
by tax money, i.e., out of moneys which 
otherwise would have to be paid as taxes 
on profits earned in other spheres of activ- 
ity. Furthermore, because these expendi- 
tures by the integrated companies become 
fully claimed earlier than in the case of 
taxpayers who are producers only, the in- 
tegrated companies become entitled to a 
depletion allowance sooner than the inde- 
pendent producers. In effect, this means that 
they obtain a depletion allowance on a 
larger proportion of the profits earned on 
the oil or gas which they discover than the 
independents do. This differential would be 
removed, at least in part, by the adoption of 
the method used in the United States. 

“Quite apart from the way in which the 
depletion allowance is computed, there is 
the question of whether it is reasonable to 
permit the large integrated oil companies 
to deduct their exploration and develop- 
ment costs from their total income in view 
of the advantage it gives them over in- 
dependent producers. To an important ex- 
tent, it seems that the appropriate decision 
on this question must depend on the deci- 
sion which is taken respecting the rate of 
depletion allowance and the way it is com- 
puted (or, alternatively, upon the rate of tax 
imposed on the profits earned from produc- 
tion activities). 

“If the depletion allowance is sufficient 
to provide an adequate incentive for all the 
exploration and development work which is 
thought to be desirable, then it may not be 
necessary or even logical to give a further 
incentive to the large integrated oil com- 
panies. If, however, the depletion allowance 
decided upon is a relatively moderate one, 
then this additional incentive to the large 
companies may be necessary if the desired 
amount of exploration and development 
work is to go on.” 

Elsewhere in its report, the commission 
was inclined to believe that the output of 
Canadian fields will exceed domestic re- 
quirements substantially, and that Canada 
must have relatively free access to markets 
in the United States or it may be necessary 
to ship Prairie oil as far east as Quebec. 

The commission pointed out that “the size 
of our domestic requirements is, of course, 
only one of the determinants of the rate of 
growth of the Canadian oil and gas industry. 
The first and most important factor is that 
the oil and gas be there to find and de- 
velop. There is every reason to believe that 
the geology of the interior plains region of 
Canada, stretching from the United States 
border into the Northwest Territories, is 
favorable to the discovery of large amounts 
of oil and gas, and that our prospective re- 
serves should be more than sufficient to 
meet any demand in Canada in the fore- 
seeable future. 

“The commission’s study, Canadian 
Energy Prospects, suggests a possible level 
of production in 1980 substantially above 
forecast domestic demand. The potential 
output of oil in 1980 is estimated at about 
10 times 1955 production and between one 
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That's the $64,000,000.00 question in the oil industry 
But, one of the best ways to get the correct answer 
is to call General Geophysical Company — they have 
been putting the percentage for successful exploration in the 
favor of their clients for more than twenty yeors 
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and a half times and twice the anticipated 
Canadian requirements in 1980. 

“For gas, the potential output is estimated 
at over 15 times 1955 output, which will be 
about 50° more than expected domestic 
requirements in 1980. This means that there 
will be large quantities of oil and gas avail- 
able for export. If we continue to import 
oil into Quebec and the Atlantic Provinces, 
the quantities available for export from the 
Prairies will be correspondingly greater. 

“Should these exports be realized, our net 
export surplus by 1980 in oil and gas alone 
would be over $1 billion per annum com- 
pared with an excess of imports over ex- 
ports in 1955 of $340 million.” 

It is clear that our ability to reach this 
level of output will depend in large measure 
on export demand. In view of our location 
relative to world markets and to competing 
sources of supply, this means, in effect, ex- 
ports to the United States. In assessing the 
prospects for increased sales to that market, 
one factor in our favor is that the costs to 
date of exploration, development, and pro- 
duction of oil in Canada are lower on the 
average than similar costs in the United 
States. In recent years proved reserves dis- 
covered in new fields and in new pools in 
old fields per foot of wildcat drilling in 
Canada have been almost double the cor- 
responding figure in the United States. 

“This is probably due at least in part to 
the tremendous extent of favorable oil ter- 
ritory in Canada and the fact that the more 
obvious geological anomalies are being in- 
vestigated first. Costs in Canada are, of 
course, much higher than the costs of ex- 
ploration, development, and production in 
the Middle East, but they do not differ 
appreciably from corresponding costs in 
Venezuela, the most important of the South 
American oil-producing countries. 

“Another factor in our favor is our prox- 
imity to the United States. Because of this, 
it seems probable that the authorities in that 
country will continue to look favorably upon 
programs for increasing the existing oil re- 
serves in Canada. We believe there are good 
grounds for concluding that the pace of ex- 
ploration and development will continue to 
be rapid. The expansion in the Canadian 
activities of most of the major international 
oil companies appears to reinforce this view. 

“We believe also that the long-run pros- 
‘pects for the production of oil in Canada 
and for exports to the United States are 
promising. There are difficulties in the way 
of more immediate exports, however, which 
it is important to review and consider. 

“The most important markets, actual or 
potential, for Canadian oil are those in 
western Canada, the Toronto area, in the 
Pacific Northwest, and north central states 
of the United States, in California, and in 
the Montreal area. 

“It is important to note that there are 
obstacles to entry into the United States 
market. Although the tariff on crude petro- 
leum is low, there is a recurrent threat of 
official or unofficial quota restrictions on 
crude petroleum and a prohibitive tariff on 
refined products. 


“The Toronto market is now receiving 
western oil, but the Montreal market is at 
present served by imported crude from the 
Caribbean area and the Middle East and, to 
some extent, by imported products from the 
United States. Importations into Canada of 
crude, residual oil, and refined products are 
not, of course, restricted to the Montreal 
area, but enter Canada at many different 
places from St. John’s to Vancouver. The 
Montreal area, however, represents the 
largest market not now being served by 
Canadian sources of production. Broadly 
speaking, the same large international oil 
companies, or affiliated or subsidiary com- 
panies which dominate the producing, re- 
fining, and marketing sections of the Cana- 
dian industry, are the principal suppliers 
of crude to the Montreal market, and are 
important suppliers in most areas of the 
United States. 

“For the reasons given in the preceding 
paragraphs, it seems probable that these 
companies will continue to search for and 
develop oil in western Canada; but, should 
the expected expansion in exports to the 
United States not occur, a large part of the 
oil so discovered may have to be ‘shut in’ 
for a considerable time. It is possible that 
a situation of this kind might not cause too 
much embarrassment to the companies con- 
cerned, since withdrawals from reserves 
elsewhere could be offset by increases in 
the reserves of subsidiaries in Canada; their 
net worldwide position would not be 
changed. 

“Such a situation, however, is not one that 
could be regarded by Canadians with com- 
placency. Under conditions where we have 
proved and potential reserves more than 
sufficient for our own longer-term require- 
ments, it is better policy for us to develop 
and use or sell our oil than to be forced to 
sit upon it until more favorable marketing 
opportunities occur, such as a time of scarci- 
ties or international tension. 

“This is not to suggest that we should 
rush to sell to the first bidder, regardless of 
price. It means, rather, that we should seek 
more or less immediate markets at reason- 
able prices for our oil and other materials 
in order that the present generation may 
receive some of the benefits from them, and 
in order to insure the continuation of the 
present rapid pace of development in our oil 
industry. 

“Moreover, if circumstances were such 
that a substantial quantity of the oil dis- 
covered had to be shut in for a long period, 
there would be little or no place for inde- 
pendent Canadian producers, who must re- 
ceive a reasonable income from sales of 
their products if they are to survive. 

“What are the alternatives? In the first 
place, it must be emphasized that the 
soundest and most economic market for 
western oil, apart from the Prairies and 
southern Ontario, is in the Pacific Northwest 
and in the north central states of the United 
States—if possible, for refined products as 
well as for crude—and the cheapest source 
of supply for the Montreal market is im- 
ported crude. 


TABLE | 


Estimated Sources or 
Types of Energy Used in Canada 
(Each source as a percentage of total energy con- 
sumed, measured in terms of tons of coal equivalent) 
1926 1953 1980 
Energy Source % % % 
Coal (including coal for 
electrical generation) 69 39 16 
Petroleum 10 42 45 
Natural gas* 2 4 25 
Wood 16 7 1 
Water power? 3 8 11 
Nuclear energy® re 2 


100 100 100 
*Including natural-gas liquids. 
°Measured in terms of its contribution as electricity. 

“If our way into the United States market 
were likely to be restricted for any extended 
period of years, however, it is probable that 
the industry would decide to meet some 
part of the requirements of the Montreal 
market with crude from western Canada, 
even though at some sacrifice in terms of 
price to the producers. Furthermore, it is 
conceivable that at some future time, if the 
circumstances were such as to warrant it, 
the government might think it desirable to 
take steps which would result in a larger 
share of the Montreal market being served 
by western crude. 

“Natural gas from western Canada now 
finds its main market on the prairies, al- 
though the completion of pipelines now 
under construction will open the new and 
large markets of central Canada and British 
Columbia. In addition, some gas is now ex- 
ported to the United States, and much larger 
amounts will move when the pipeline for the 
Pacific Northwest is completed before the 
end of 1957. 

“It seems clear that it is in Canada’s in- 
terest to permit gas to be exported, provided 
adequate reserves are maintained to serve 
our own longer term future needs and as- 
suming that reasonable provision is made 
for the sale of the byproducts of the purify- 
ing or cleaning process. 

“It is possible, however, that in negotia- 
tions concerning the export of Canadian 
natural gas, the bargaining position of Cana- 
dian exporters will need strengthening if 
prices and other terms are to be established 
on a reasonable basis. In this connection, it 
is to be noted that any negotiations respect- 
ing exports to the United States must be 
approved by the Federal Power Commis- 
sion of the United States, whose function it 
is to safeguard and protect United States, 
not Canadian, interests. There is no similar 
body in Canada; and interests of the ex- 
porters, and Canadian interests generally, 
may thereby be prejudiced.” 

As a supplement to the preliminary re- 
port, a number of separate studies are be- 
ing prepared. Dr. John Davis, economic 
expert and advisor to the commission, is 
writing a special report on Canadian Energy 
Prospects. This, together with some 30-odd 
other special studies, will be submitted 
separately in addition to the final report of 
the commission. Members of the commis- 
sion are W. L. Gordon, A. E. Grauer, Ray- 
mond Gushue, Omer Lussier, and Andrew 
Stewart—each an expert on some phase of 
the Canadian economy. END 
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SPEGIAL-PURPOSE REFINERY UNITS 


The world-wide Fraser Contracting Organisation offers a complete service 
for the design and construction of special purpose petroleum refinery plant. 
Recent examples include the Solvents Distillation Unit at ESSO Ocean 
Terminal, Purfleet, Essex (illustrated), the Autofining Plants at Llandarcy and 
Aden and The Platformate Splitter Units at Llandarcy and Isle of Grain, for 
the British Petroleum Co. Ltd. 
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The new management of the Soviet oil industry 


A NEW 


OVIET OIL MANAGEMENT 


| Ast June and July, headlines announced 
4 that the Soviet “superstructure” was 
cast out because it was arresting the growth 
of Russia’s economic forces. In Marxist ter- 
minology, “structure” is the production 
sphere on which is built the “superstruc- 
ture.” The latter is the guiding apparatus, 
i.e., government, party, industrial manage- 
ment down to the machinery which inter- 
prets dogmatically the social and economic 


realities. Ever since the inception of the 
Soviet regime, its leaders have claimed 
130 


they have succeeded in creating a perfect 
harmony between the ruling crust and the 
production world, that there neither are nor 
can there be “contradictions” or strained 
relations between the two and, conse- 
quently, that the Soviet formula is the su- 
preme medicine for any economic and social 
ills, applicable anywhere and time. 

Now, for the first time, Soviet leaders 
admit openly that there are not only “con- 
tradictions” but downright conflicts be- 
tween the “structure” and the “superstruc- 


‘ by Dr. G. G. Rosu 


ture.” The latter is being blamed for hav- 
ing become reactionary and a shield for 
inefficiency and incompetence, that it is di- 
vorced from the working masses, and ob- 
structing Russia’s economic development. 

These are the reasons behind a radical 
reorganization of the Soviet “superstruc- 
ture” last July. The reorganization formula 
was imposed by the “progressist” team, 
which preconized the maintenance, even 
strengthening, of the central economic plan- 
ning but coupled with a modernization of 


WORLD PETROLEUM 














the industrial management methods, decen- 
tralization, and a war of attrition against 
bureaucratic manifestations. Briefly, the 
winning team is committed to a dynamic 
course, to a more pragmatic approach to 
production problems, but all within the lim- 
its permitted by a centralized planned 
economy. 

The management of the Soviet oil indus- 
try has been greatly changed as a result of 
the recent reforms. These changes are, how- 
ever, so closely dovetailed with the new 
administrative structure that the latter’s 
discussion must by necessity take prece- 
dence over the new oil management. 

Salient point of the new structure of the 
Soviet economic administration are: 

1. The executive branch of the govern- 
ment has been radically changed. All min- 
istries with economic competence have been 
abolished with the exception of those linked 
with the armament program or whose ac- 
tivity has a direct bearing upon the coun- 
try’s war potential, to wit: aviation, ship- 
building, electronics, medium machines 
(i.e., nuclear problems), transportation ma- 
chines, chemicals, electric power, as well as 
geology and mineral conservation. However, 
management functions of the ministries 
have been transferred to the lower eche- 
lons and to the production units. This 
change in the State apparatus was a pre- 
liminary step to accommodate a new for- 
mula of industrial management. 

2. On the other hand, Soviet Russia is 
further strengthening its central planning 
system. In the new administrative struc- 
ture, the USSR Council of Ministers has 
become a parent-body of the State Plan- 
ning Committee (Gosplan). Indeed, the 
Gosplan’s chairman, deputy chairmen, the 
heads of its main division and a few of its 
top experts have been given cabinet rank. 
USSR cabinet members have become also 
the chairmen of the 15 Union Soviet Repub- 
lics. But this is rather an ambivalent re- 
form because, on the one hand, it symbolizes 
a territorial decentralization while, on the 
other, the main role of these chairmen is to 
help suppress any tendency towards build- 
ing regional self-sufficiency. 

The Gosplan has now three planning divi- 
sions (instead of the previous two): for 
one-year, for five-year, and for “perspec- 
tive” (15- to 20-year) planning. Control of 
plan fulfillment is concentrated at the State 
Control Committee, an agency attached to 
the Ministers’ Council, to be set up by 
scrapping the former Ministry for State 
Control. 

The various scientific-technical commit- 
tees have been abolished, and replaced by 
a single engineering-technical committee in 
charge of the mechanization and automation 
of the whole industry as well as of keeping 
track of discoveries made, and of new 
methods used, in foreign countries along 
these lines. Finally, all “thematic” (basic) 
research on problems of knowledge has 
been concentrated at the USSR Academy 
of Sciences whose usefulness as an execu- 
tive branch of the government has been 
thereby further enhanced. 
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3. On Mr. Khrushchev’s reform plan ap- 
pear two sets of entities which are new in 
Soviet administration, viz., the economic 
areas and the economic regions. There are 
13 economic areas, and their function is to 
coordinate and integrate the economic plan- 
ning of the entire country. Each is governed 
by a council of ministers, assisted by a 
state planning committee, patterned after 
the Gosplan. 

Russia is further divided into 105 econ- 
omic administrative regions. Each region is 
geographically so delimited as to form now, 
or to develop later, into a specialized in- 
dustrial concern with a self-sufficient raw- 
material basis. 

Characteristic of both areas and regions 
is the fact that they retain planning func- 
tions but do not engage in actual industrial 
management. These authorities may make 
only “timely recommendations” to the man- 
aging organs of the local industry which are 
supposed to carry out their managerial du- 
ties without bureaucratic interference. 

4. The key institution emerging from Mr. 
Khrushchev’s reform is the State Economic 
Council (Sovnarkhoz). There is one Sov- 
narkhoz for each economic region. This 
body has become the highest administrative 
entity with direct economic attributions. It 
is charged with controlling all industrial 
and construction activities within the re- 
gion; the economic cooperation with the 
other regions; with the material, technical, 
and financial supply of all production units 
within its range, as well as with the mar- 
keting of production. 

The industry of each region is divided 
into “local,” i. e., producing consumer goods, 
and “union-republican,” i. e., the heavy in- 
dustry. The former is the province of local 
soviets, while the heavy industry is put un- 
der the care of the Sovnarkhozy. This is 
indicative that the heavy industry will have, 
as in the past, official priority. 

Under the reformed administration, the 
managerial functions are exercised locally, 
by the appointed managers of plants, mines, 
or of any other production or servicing unit. 
The center of gravity of economic activity 
thus has been moved to the periphery, and 
the local managers have been given a high 
degree of freedom of initiative, responsi- 
bility, and jurisdiction. 

Management of the Soviet oil industry 
(see accompanying chart) has also been 
subject to radical reforms which follow the 
lines discussed above. Before this, the pe- 
troleum industry was as centralized as any 
of the other branches of economic activity. 
When in 1954 centralization became too ob- 
structive, the oil administration was split 
into the USSR Petroleum Ministry—which 
handled mainly the development of the 
Volga-Urals area—and the Azerbaijan Un- 
ion-Republican Petroleum Industry which 
endeavored to solve the singular problems 
of the Old Baku and of the offshore devel- 
opments in the Caspian Sea. Drilling, pro- 
duction, and refining activities have been 
carried out since the inception of the So- 
viet regime through “trusts” consolidated 
in “oil combines.” The combines, in turn, 


were under the control of “General Direc- 
tions’ called “Glavka.” Between the pro- 
ductions units and the Oil Ministry existed 
a bureaucratic hierarchy which had tram- 
meling effects upon oil activities 

In addition, there were also two Oil Con- 


struction Ministries with independent status 


which were in charge of all construction ac- 
tivities, starting with refineries, pipelines, 
and ending with roads and housing facili- 
ties for the workers. Each one of the four 
Oil Ministries controlled a long chain of 
machine-building plants, electric-power 


stations, cement and chemical plants, re- 
search institutes, and training centers 
plus a network of supply, transportation, 
and marketing organizations which snarled 
up further the oil activity, and transformed 
the Oil Ministry into a universal cartel. At 
the regional level, there were also the Local 
Industry and Fuel Ministries of the Repub- 
lics with their own supply and marketing 
networks. 

The recent reform abolished all four Oil 
Ministries, as well as the Regional Fuel 
Ministries, with all their bureaucratic em- 
pires, and set free the plants controlled by 
them. The Azerbaijan Ministry was de- 
moted to a Republican Oil Ministry, and 
put under the control of the respective Sov- 
narkhoz. According to information available 
to this moment, none of the oil republics in 
the Volga-Urals area (such as Tatar, Bash- 
kiria, Kuibyshev, etc.) have as yet decided 
to set up their own petroleum ministries. 
Their deliberating bodies expressed doubts 
about the wisdom of maintaining any oil 
organizations over and above the local oil 
combines. The tendency in the oil sector is 
towards abolishing all the former bureau- 
cratic holdings. 

At the present time, the Soviet oil indus- 
try is directed by three bodies: 

1. The USSR Ministry of Geology and 
Mineral Conservation is the only central 
department in the oil sector saved by the 
reform plan. Its activity, however, has been 
confined to long-range geological planning 
of all mineral riches. Abolished was also 
the bureaucratic hierarchy which existed 
previously between this department and the 
oil combines. The former's activities are 
carried out through two institutes: one for 
geophysical; the other for geological re- 
search. Their main duty is to coordinate 
the survey activity. 

The feverish search for raw materials, 
which set in in all of Russia after 1950, re- 
sulted in sending into the field geological 
teams emanating, practically, from every 
one of the abolished ministries. Last year, 
for instance, there were no less than 47 
ministries and main departments doing 
geological survey. If a team was looking 
for a specific group of nonferrous minerals, 
its workers paid no attention to any other 
mineral deposits they happened to discover; 
nor did they care about strikes of oil, gas, 
or coal. Hundreds of teams duplicated and 
overlapped their work, with inevitable 
waste and anarchical results. The Mineral 
Conservation Ministry will, henceforwards, 
coordinate the geological activity by means 
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of complex teams, as well as by centralizing 
and interpreting data gathered. 

According to Soviet sources, this ministry 
will continue its activities until stronger 
regional geological administrations will 
have emerged after the current reform. It 
may, however, be presumed that its Geo- 
logical Survey Service, with many regional 
branches staffed with thousands of geol- 
ogists, will not be disbanded ultimately, but 
will be maintained as a national institution. 

2. All major research projects pertaining 
to fuels and energy have been concentrated 
at the “thematic” institutes of the USSR 
Academy of Sciences, p.rticularly at its 
Institute of Fuels. This research activity 
was formerly duplicated in similar insti- 
tutes attached to the abolished ministries. 

3. The third body which controls all 
phases of oil production, processing, and 
marketing is the Gosplan. This is, however, 
more a centralizing activity—because, un- 
der the reformed administration, it is the 
Sovnarkhozy which assess present and fu- 
ture production capacity at the regional 
level. The latter are now the highest ad- 
ministrative entities enabled to deal directly 
with the petroleum industry. Their depart- 
ments are carrying out the “functional” or 
specialized attributions of the abolished 
ministries. The Sovnarkhoz’s Petroleum 
Department is charged with assisting the oil 
combines in fulfilling their planned targets 
by assuring a rhythmical supply of tech- 
nical materials; managing capital construc- 
tions; managing the sales organizations, of- 
fices, and bases, etc. This, as well as all the 
other departments of the Sovnarkhozy, are 
being staffed with technicians and spe- 
cialists. ' 

Actual oil management is done through 
the oil combines, of which there are ap- 
proximately 20 in all of Russia. Their com- 
petence encompasses the territory of a 
republic or major oblast (province). A 
combine carries out its field activities 
through “trusts,” each cornposed of several 
“brigades” or teams. 

A series of critical articles published in 
the Soviet oil journal Neftyanoe Khozy- 
aistvo and in newspapers complained about 
the bureaucracy which has infiltrated the 
trusts. A survey of 30 drilling trusts re- 
vealed that, on the average, there is one 
administrative employee for every five 
workers. In addition, there are also many 
“party” secretaries, trade-union representa- 
tives, and the many inspectors who lower 
this proportion further. In spite of this large 
number of employees, the supply is badly 
organized, and the result is that only 52% 
of the brigades’ working time is used for 
actual drilling work. 

A Soviet spokesman predicted recently 
that, on the strength of the preliminary 
figures of the Soviet “perspective” plan, 
Russia will surpass the United States levels 
of industrial production during the next 20 
years. If one considers Russia’s very rich 
and still enlarging raw-materials basis, as 
well as her large pool of scientists, engi- 
neers, technicians, and skilled manpower, 
this prediction does not appear as a utopian 


goal. True, it took her twice as long to 
evolve from a backward country to the 
position of the world’s second industrial 
power. However, were it not for the set- 
backs caused by war destructions and by 
the incredible dawdlings of the Soviet bu- 
reaucratic system, Russia might have been 
closer to this goal. One arresting factor— 
war devastation—was eliminated long ago. 
But the removal of the second may still 
prove to be a harder nut to crack. 

The sluggishness and abuses of the Soviet 
bureaucracy have been often exposed to 
ridicule and subjected to official reproof. 
They provoked the ire of Russian tech- 
nicians and managers, and were the cause 
of many a political dissension within the 
Soviet orbit. They harmed beyond repair 
the economic fabric of the occupied coun- 
tries, and have become, of late, target No. 
1 of the Soviet government itself. Now, no 
less an authority than Nikita Khrushchev 
is trying to disperse the deeply entrenched 
Soviet bureaucracy. He took the bold step 
of reforming the whole State apparatus in 
the hope that, in this way, he may be able 
to enthrone a more efficient industrial man- 
agement. His plan is, actually, a sweeping 
surgery; but, if it is successfully put 
through, we may yet witness a second So- 
viet Revolution. 

For, in the perspective of time, Stalin’s 
era appears in most ways as a continuation 
of the czarist regime, his five-year plans 
notwithstanding. He remained the prisoner 
of the governing system he inherited from 
his predecessors. Russia has contined to be 
ruled from the center, by a despotic regime 
which abhorred government based upon the 
division of powers, through a bureaucratic 
octopus backed up by a ubiquitous police 
which has been a law and justice unto it- 
self. Under both the czarist and Stalin re- 
gimes, economic activity was harassed by 
a contumelious bureaucracy, and wealth 
was amassed at the center by the same 
despotic methods. Like his predecessors, 
Stalin continued to waste a great deal of 
the wealth exploited from the people for 
the maintenance of the burdensome State 
apparatus, plus the choir that tells the un- 
converted outside world that Russia alone 
is the “keeper of the true faith.” There is, 
however, one great difference between the 
ezar’s and Stalin’s Russia, viz., the use made 
of the balance of wealth accumulated from 
the people. The Soviet regime has been in- 
vesting this share (on the average, a third 
of the national income) into expanding the 
country’s industrial capacity. 

The greatest single problem still unsolved 
by the Soviet regime is how to manage in- 
dustry so created. Lenin advocated a com- 
plete breaking with the czarist structure 
and traditions. In the place of the central- 
ized bureaucracy, he devised an organiza- 
tion based upon the territorial principle: 
the Supreme Council of the National Econ- 
omy, assisted by the regional National 
Economic Councils, with managerial pow- 
ers; and the State Planning Commission, 
assisted by the local planning organs. 

Stalin, however, organized Soviet society 


upon the opposite, i.e., the specialization 
principle, which gave impetus to further 
centralization. He set up the “people’s com- 
missariats” for economic affairs which, sub- 
sequently, were transformed into USSR 
ministries. In turn, the ministries were 
divided into specialized, or “functional,” 
departments, divisions, and sections—each 
with its own councils and committees. The 
structure of the government in Moscow was 
further duplicated and reduplicated down 
to the smallest administrative entity. The 
management of the economic activity was 
entrusted, all the way down the line, with 
the “functional” departments. This is the 
origin of the name “Funktionalka” given 
to Stalin’s principle of industrial manage- 
ment. Its subsequent evolution presented 
aspects similar to those engendered by 
acromegaly, that strange disease character- 
ized by a permanent enlargement of the 
head, thorax, the hands, and feet: every 
new addition to the industrial capacity was 
accompanied by a growth of the “Funk- 
tionalka” at a geometrical rate. 

Mr. Krushchev is facing now an old truth, 
viz., that there is no infallible and eternal 
formula to rule economic and social forces. 
The only solution is flexibility and con- 
tinuous adaptation in order to avoid social 
conflicts. Pressed hard by the riperiing fruits 
of a quick industrialization, he tries be- 
latedly to find a suitable cloth for them. 
He realized that a great diffusion of man- 
agement authority at all administrative 
levels is pernicious; and that a jealous bu- 
reaucracy could easily paralyze the plan- 
ning edifice. And he searched for a formula 
which could, at once, placate the bureauc- 
racy while fully satisfying the requirements 
of an atomic era. 

The actual search for a new management 
formula started in July 1955, when the first 
“theses” for a speedy. mechanization and 
automation of the Soviet industry were is- 
sued. The search was further discussed at . 
the 20th Soviet Party Congress"! in Febru- 
ary 1956, at which occasion the former dic- 
tator and his “Funktionalka” were severely 
criticized. Soon afterwards, the former Oil 
Minister, Mr Nikolai K. Baibakov, began to 
sketch a reform plan, the main points of 
which were submitted for discussion to the 
Supreme Soviet and the Russian people by 
Mr. N. S. Khrushchev last February and 
April. The reform measures are still being 
discussed at the lower and lowest levels, 
and it will take awhile until their details 
have been settled. 

Meanwhile, some opposition is noticeable 
from the demoted bureaucracy which is un- 
willing to go to far-away places and per- 
form production work. During the past three 
years, almost 900,000 bureaucrats were 
driven away from the “functional” offices, 
and a larger number still remains to be 
displaced and, afterwards, usefully em- 
ployed. This may give an image of the dif- 
ficulties ahead. 

As to the novelty of Mr. Krushchev’s re- 


(*) See WORLD PETROLEUM, February 1956, p. 63- 
65. George Rosu, “Petroleum at the 20th Soviet 
Congress.” 
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organization formula, it is obvious that he 
searched it within the Soviety system itself. 
Its author could not take inspiration from 
the Western formulas, albeit he stresses 
the need for a “businesslike approach” to 
Soviet economic affairs. The reason is that 
Western yardsticks are not applicable to 
the Soviet system. The latter is not guided 
by the rules of economic calculation, be- 
cause it excludes the market where only 
the law of offer and demand adjusts prices. 
Soviet prices are fixed by order so as to suit, 
and to speed up, the accumulation of the 
investment rate. Morover, prices are viti- 
ated by the caprices of the turnover tax 
which swings from 8% to as high as 
1,100%. 

For these reasons, Soviet economic re- 
sults are no yardstick either for assessing 
the efficiency of a management—so much 
more so as profit and loss are rather fic- 
titious results. The logical conclusion is that 
the Soviet economic system cannot be di- 
vorced from bureaucracy because the latter 
is its very moving spirit. 

Besides, Mr Krushchev’s reform plan is 
nothing more nor less than a revival of 
Lenin’s management system based upon the 
territorial principle which—its advantages 
notwithstanding—is_ still a bureaucratic 
formula. 

As to its advantages, Mr. Khrushchev’s 
plan tends to free the production unit of 
as much bureaucratic interference as pos- 
sible. It entrusts the technicians and work- 


ers on the spot with most of the manage- 
ment responsibility. Hence, the later will 
no longer be controlled by “party work- 
ers,” who usually lack both knowledge and 
experience, but by other technicians who 
will staff the Sovnarkhozy and the Gosplan. 
This formula thus will further enhance the 
teamwork between technicians and work- 
ers—which, ultimately, is the cure for 
many a Soviet economic ill. 

However, it should not escape our atten- 
tion that the technocratic management for- 
mula renders inescapable the introduction 
of incentives which, in turn, has two main 
consequences: truly responsible workers’ 
councils, and a slowing down of the capital 
accumulation process. 

Planning of supply at the lowest level is 
another source of advantages, as it may 
curtail many bottlenecks. A far greater 
gain will be derived, however, from send- 
ing into the mines and factories the tens of 
thousands of experts who thus far were im- 
mobilized in the “Funktionalka’s” paper 
wars. Briefly, many latent forces may be set 
free by Mr. Khrushchev’s reforms which 
later may reflect themselves in the plan’s 
results. 

So far as the oil industry is concerned, 
this much may be said: Petroleum has been 
the field of activity the least criticized in 
the press. The explanation lies, particularly, 
in the syectacular results achieved by the oil 
industry with rather scanty means. In ad- 
dition, this branch succeeded to cut produc- 





tion costs, and thus is pumping substantial 
profits into the Soviet budget. Yet the oil 
sector did not escape the bureaucratic in- 
fection either. The abolished USSR Ministry 
of Petroleum Industry was an octopus of 
over 500 administrative branches and sec- 
tions: There was one bureaucrat in Moscow 
for every three workers in the field. 

Should Russia decide to edge the world’s 
oil market more aggressively than hereto- 
fore, Mr. Khrushchev’s reforms would put 
her certainly in an advantageous position 
to compete. The cheap crude oil produced 
in the Volga-Urals area and the large prof- 
its thus accumulated which could easily be 
plowed back into new developments, as well 
as the thousands of technicians now set free 
from office work, would be Russia’s main 
assets in a possible competition. On the debit 
side of the ledger, however, there is the 
most obstructive item of all; the prevailing 
shortage of steel. 

It is not this balance of assets and draw- 
backs which will ultimately determine a 
further expansion of the oil industry, or 
perhaps, the volume of Russian oil exports. 
There is a higher law, superior to all purely 
economic considerations which rules the So- 
viet economic system, viz., the “law of 
proportionate development of the national 
economy.” Its tenets do not allow the devel- 
opment of one branch with preference, or 
beyond the rigid limits set by the long- 
range plan—except, of course, when press- 
ing political reasons dictate otherwise. E N D 
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The San Juan gasoline plant of the 
Pacific Northwest Pipeline Corporation 
is big! It was designed to handle 300 
million cubic feet of gas per day and 
recover 340,000 gallons of liquids. But 
efficient operation over a wide range of 
loads was necessary. 

Since it was placed on stream in 
October, 1956, the San Juan plant has 
operated efficiently and dependably at 
loads ranging from 20 per cent to nearly 
100 per cent of capacity. This is an 
unusual record for a plant of this size. 

Furthermore, because of a rigid 
timetable imposed by pipeline commit- 
ments, the plant was constructed in 






the tish compani 


HOUSTON 


record time despite many unusual 
problems posed by terrain, weather and 
transportation. 

Because of transportation limita- 
tions, the 90-inch by 56-foot absorbers 
had to be shipped to the site in sec- 
tions. There, welding assembly was 
completed in the field. The units were 
then inspected and stress-relieved. 

This is just one example of the way 
the Fish Companies tackle problems. 
Your problem may be entirely different. 

If you are planning new facilities 
in oil, gas or chemicals, call on Fish 
for imaginative engineering . . . from 
feasability study to final completion. 


FISH SERVICE CORPORATION 


FISH ENGINEERING CORPORATION 
FISH NORTHWEST CONSTRUCTORS, 


INC. 





137 








France Seeks Oil Sufficiency 


Continued trom page 65) 








Sulfur recovery unit in the Lacq field. Photo courtesy Ralph M. Parsons Co. 


of 250 billion francs ($714 million) appears 
to be necessary to increase French reserves 
in that proportion at an admissible unit cost. 

When it is considered that the cost of 
foreign exchange needed over a period of 
five years to cover French oil requirements 
represents 500 billion francs, it should ap- 
pear quite reasonable to devote half of that 
amount to reduce and eventually to sup- 
press this fundamental cause of the lack of 
economic balance. 

Before reviewing exploration which has 
been done and results obtained, it may be 
of interest to describe in a broad way the 
French rules for the issuance of permits to 
prospect for oil. There are two sets of laws 
which regulate exploration and exploitation. 
One concerns metropolitan France and Al- 
geria; the other—which, on the whole, is 
similar—applies to the overseas depart- 
ments and territories. 

The permit for exploration is. given by 
delivery of-the necessary governmental de- 
cree, issued without cost after public in- 
quiry and on the advice of administrative 
organs. The permit is exclusive; and, if 
there are several applicants, the govern- 
ment makes a choice among them or divides 
the area between them. The applicant has 
to prove his technical qualifications and 
give a firm assurance of financial ability to 
perform a minimum amount of exploration 
of the area assigned. This amount varies, 
according to the region, between 30,000 and 
50,000 francs per square kilometer. The 
term of an original permit is at least five 
years, and may be renewed twice. In metro- 
politan France, the area involved varies be- 
tween 500 and 3,000 square kilometers (in 
Africa the area may be much greater). 

It should be noted that, when the initial 
permit is renewed, the area is automatically 


reduced 50% at the first renewal, and by 
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25% of the remaining surface at the second 
renewal. The permit holder is free to choose 
the surfaces which he desires to keep. He 
has also the right to transfer his permit to 
another person, for which government ap- 
proval is necessary. 

The holder of a permit for a surface 
which has previously been the object of a 
permit has the right to demand that his 
predecessor hand over to him all studies 
which have been made on the surface cov- 
ered by the permit. 

When the holder of a permit makes a 
discovery of petroleum, he has the right to 
obtain a concession for 50 years under con- 
ditions fixed by agreement with the admin- 
istration. It may be added that certain 
clearly defined benefits may be accorded to 
the permit holder. For example, he need 
not pay tariff duties within a period of six 
months on the importation of materials 
which cannot be obtained in France, and 
the government may grant him some finan- 
cial aid. 

We shall now review the principal pros- 
pecting companies, beginning with those 
which were producing in 1956. There are 
as follows: Esso-Rep, Société Nationale des 
Pétroles d’Aquitaine, Régie Autonome des 
Pétroles, Compagnie d’Exploration Pétro- 
liére, Prepa and Pechelbronn. 

Esso-Rep, in which Esso-Standard holds 
an 80% capital interest, is the second larg- 
est producer in Europe. Its permit in the 
Parentis district was issued in August 1956. 
During that year, this company drilled 23 
holes. At the end of 1956, it had 22 produc- 
ing wells in the Parentis field and three 
others in the neighborhood; 18 nonproduc- 
ing holes were drilled. The Parentis oil was 
found in an anticline of dolomitic limestone 
and buried under about 1,500 meters of re- 
cent terrains. Parentis crude oil has a 


density of 0.860 (about 33 API) and a very 
small sulfur content (0.5%). Spacing be- 
tween wells is about 1,200 meters. A refin- 
ery is to be built at Bec d’Ambes for treat- 
ing the crude, and will have an initial 
capacity of 1.6 million tons (32,000 b/d). 
The onstream date is set for some time in 
1959. Capacity may be increased to 2.5 mil- 
lion tons (50,000 b/d) in 1964. In its final 
form, the refinery will comprise a unit for 
topping in two stages and a reforming cata- 
lytic unit with all necessary accessory units. 
It will have a storage capacity of 400,000 
cubic meters. 

Esso-Rep is doing its exploratory drilling 
in districts outside of Parentis. Four seismic 
crews are now in active service. It is esti- 
mated that production during the current 
year will be on the order of 1.2 million tons 
(24,000 b/d). Investment expenditures are 
above four billion francs for this year. 

Independently of its permits to explore in 
Aquitaine, the Basses-Pyrénées, in Lor- 
raine, etc., the SNPA produced at Lacq 
Superior, in 1956, 177,000 tons (3,540 b/d) 
of a good crude oil from about 600 meters, 
but the deposit appears to be rather limited. 
On the other hand, a deeper horizon of the 
Lacq pool is considered of much impor- 
tance. This is a gas horizon which contains 
an estimated reserve of 125 billion cubic 
meters of gas. The gas is under a pressure 
of 650 kg per square centimeter (925 psi) 
at a temperature of 150 C. It contains 15% 
of hydrogen sulfide. The character of this 
gaseous deposit presents a number of diffi- 
culties—notably as concerns corrosion of 
steel equipment. However, the French steel 
makers have produced a metal which ap- 
pears to be quite satisfactory, especially for 
the tubing. 

The first installation for treating the Lacq 
gas were put in service last April; these 
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installations are capable of treating a mil- 
lion cubic meters per day, and in a year 
will produce 200 million cubic meters of 
pure dry gas, 70,000 tons of sulfur, 12,700 
cubic meters of gasoline, and 7,400 tons of 
propane-butane. The company is now mak- 
ing a second installation which will raise 
the production of raw gas to 5 million cubic 
meters per day by the end of 1958, after 
which production is to be increased by 
stages to 20 million cubic meters per day 
in 1962. 

These large production figures will make 
it necessary to set up a large system of 
pipelines and industrial equipment. Gas will 
be carried to the Nantes region, the Creusot 
region, and probably to the Paris region, 
where it will provide fuel for power plants 
and chemical factories. Pipelines now con- 
nect the Lacq field with a number of cities 
in southwest France, including Pau-Bay- 
onne, Pau-Langon, etc. 

Four wells were drilled in 1956; three 
others are still drilling. It now appears that 
production ultimately will reach 200,000 
cubic meters per day, and will require a 
total of about 140 wells to be drilled at 
the rate of 20 per year. At present, the com- 
pany owns seven Ideco rigs, of which four 
are heavy, one medium, and two light. 

As stated, Lacq gas poses a number of 
problems in its price and distribution. To 
handle these problems, another company, 
the Compagnie Francaise du Méthane has 
been formed, of which half is owned by the 
SNPA and the other half by Gaz de France. 
Sale of the purified gas will be handled in 
part by the CFM and in part by the Société 
Nationale de Gaz du Sud-Quest. 

The Régie Autonome des Pétroles, which 
holds several permits for prospecting in 
different regions of France, has for a num- 
ber of years been exploiting the gas pool 
of Saint-Marcet in the southwest. Produc- 
tion of gas in 1956 amounted to 330 million 
cubic meters, along with 14,300 tons of 
motor fuel and 13,000 tons of butane- 
propane. This gas consists essentially of 
paraffin hydrocarbons, of which 89% is 
methane. After recovery of liquefiable prod- 
ucts, it has a calorific value in excess of 
9,500 calories per cubic meter, and is dis- 
tributed by a system of pipelines totaling 
800 kilometers comprising two principal 
branches—the Toulouse-Bordeaux branch 
and the Tarbes and Pau branch. The treat- 
ing plant has a capacity for 1.5 million cubic 
feet per day. 

RAP had at the beginning of this year 
six drilling rigs in service, of which two 
were Ideco. 

Compagnie d’Exploration Pétroliére( for- 
merly Société Nationale des Pétroles du 
Languedoc Meditérranée) has several per- 
mits for exploring in the Paris region and 
in southeastern France. 





In 1956 it completed six wells, and is 
carrying on extensive seismic operations. 
Its production (Galician) is low, but pros- 
pecting is progressing vigorously. Besides 
its activity in the Sahara, the CEP has ar- 
ranged to spend two billion francs on ex- 
ploration. 
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The Société de Prospection et d’Exploita- 
tion Pétroliére en Alsace (Prepa) has five 
permits for prospecting in Alsace and one 
production permit (Staffelfelden). In 1956 
Prepa drilled 25 wells, including eight pro- 
ducers. During the current year geological, 
seismic, and drilling studies were carried 
out. At present it is working in association 
with Transworld Petroleum, a French sub- 
sidiary of World Wide Petroleum, an 
American concern. The six small pools 
being worked in Alsace during 1956 pro- 
duced about 19,000 tons of crude oil. 

Finally, Pechelbronn for 40 years has 
been exploiting its pool, which is now ap- 
proaching exhaustion, and in 1956 produced 
only 35,000 tons (700 b/d). 

The following table shows the production 
of hydrocarbons (in metropolitan France 
only) during the years 1955-56: 


Crude oil (tons) 





1955 1956 

RAP 196 7 
SNPA 248,420 175,697 
Esso-Rep 576,497 1,033,744 
CEP 306 571 
Prepa 14,538 18,765 
Pechelbronn 35,704 32,818 

Total 875,661 1,261,602 
Gas (1,000 cubic meters) 
RPA 273,928 330,839 


Various other companies have been car- 
rying on exploration. These are Compagnie 
Francaise de Guyenne, Compagnie Fran- 
caise des Pétroles (Normandy), Société des 
Pétroles de Valence, Transworld Petroleum 
SAF, Shell Francaise, Compagnie Francaise 
des Pétroles Gascogne, Société Petroliére 
de Récherche dans la Region Parisénne 
(Petrorep). Société France-Outremer de 
Prospection et d’Exploitation Pétroliére, 
Mobil-Oil SAF, SIREP, and Société des 
Pétroles du Centre-Ouest. The map shows 
the locations of the exploration activities 
of these companies which have drawn their 
capital mostly from the BRP and other 
French companies, various financing com- 
panies, or industrial firms. 

Among these sociétés, three are entirely 
new: the Compagnie des Pétroles du Sud- 
Est Parisien, Société Anonyme Francaise 
de Réchérche de Petrole (SAFREP), whose 
capital is divided among the BRP, Purifina, 
and two other finance companies and vari- 
ous banking companies: COFIREP and 
FINAREP, along with other French bank- 
ing groups. We may here note two joint 
stock associations: one comprises the REPA 
and Mobil Oil SAF; and the other, PREPA 
and Transworld Petroleum. 

As regards the prospecting companies and 
the contractors, special mention is made of 
the Société de Prospection Fléctrique using 
the well-known Schlumberger methods. 

The Compagnie Generale de Geophysique 
makes seismic, gravitational, or magnetic 
surveys, etc. It has made more than 17,300 
kilometers of seismic profiles by the reflec- 
tion method, and more than 2,200 kilometers 


by the refraction method. 

The Compagnie Francaise de Prospection 
Sismique and the Société d’Exploration 
Geophysique Rogers are also very active, 
and the same is true of United Geophysical 
France SA, the Société Aeriénne des Ré- 
chérches Miniéres, the Société Aeriénne des 
Réchérches Miniéres, the Société Anonyme 
de Prospections Aeroportées, Sismiques et 
Gravimetriques. The Société Geophysical 
United, specializing in geophysical work, is 
a newcomer in France, and so is Société 
Anglo-Canadiénne Geoprosco 

Among the drilling companies are to be 
noted the Compagnie des Sérvices Pétro- 
liers (260 cement jobs in 1956, 517 formation 
tests, etc.); the Société d'Etudes Pétroliérs, 
which represents in France the Halliburton 
Oil Well Cementing Co., Eastman Interna- 
tional, Republic Supply Co. of California, 
etc. 

There are about 20 drilling enterprises 
Among them are the Société Languedciénne 
des Forages Pétroliéres, which has 12 heavy 
rigs, and will acquire new ones this year; 
the Société de Forage et d’Exploration Pé- 
troliére (Forox) which, besides a dozen rigs 
—Ideco, Failing, etc—has a number of 
Failing seismic outfits; the new drilling 
Compagnie Forage Peétroliér (Forenco), 
which also has a dozen rigs; the Société 
des Travaux Souterrains which, independ- 
ently of its going activities in civil engi- 
neering, mining, and port building, signed 
contracts in 1956 to buy two medium rigs 
and has ordered a heavy one for deep drill- 
ing; the Société Anonyme de Forage; and 
the Société Internationale de Forage Petro- 
lier. 

Total investment of these companies 
which operate during the present year is on 
the order of 50 billion francs ($143 million) 
of which 20 billions is devoted to metro- 
politan France. Total number of rigs which 
will be busy in 1957 is above 90, togethe: 
with nearly 70 seismic crews 

Finally, mention may be made of the ac- 
tivities of the French constructors of mate- 
rial for prospecting and drilling. Two big 
companies make tubing according to API 
specifications of all kinds. Two companies 
the Société Nationale de Materiel pour la 
Réchérche et l’Exploitation du Petrole (SN 
MAREP) and the Société de Fabricacion de 
Matériel de Forage—specialize not only in 
supplying expendable materials such as 
rock drills, tool joints, etc., but also motors, 
mud pumps, and a number control ap- 
paratus. Licenses have been taken out in 
France for the manufacture of light and 
heavy rigs 

From the foregoing it may be seen that 
prospecting for and production of petroleum 

although this article has been purposely 
restricted to metropolitan France—has ex- 
panded considerably and not only has 
achieved some solid results, but is in a posi- 
tion to do more in the near future. In par- 
ticular, the continuous and rapid develop- 
ment of this activity should greatly con- 
tribute to make up the deficit in power 
which is a necessary step in the country’s 
further economic expansion END 
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International News and Notes 





New Law In Iran 


The Iranian parliament has finally passed the oil 
law, designed to admit foreign capital to areas 
within Iran formerly reserved to the government. 
The law’s terms are considered sufficiently liberal 
to interest foreign capital, and several larger com- 
panies have shown interest. 

Concession application is being made by Idemitsu 
Kosan Kaisha, Japanese firm. Japanese govern- 
ment has offered financial assistance to develop 
Chahbar district in southeast Iran. 

Government has 2-year and 5-year plans for de- 
velopment of Qum discovery. Two-year plan calls 
for six wells; NIOC has bought two rigs for same. 
Also planned is refinery at Qum. 


Romanian Oil Celebrates Centenary 


On the 100th anniversary of founding of the Ro- 
manian oil industry with construction of a still in 
Rifov in 1857, the Minister of the Petroleum and 
Chemical Industry declared that crude production 
had increased in 1956 to 10,920,467 metric tons, from 
3.8 million tons in 1947; drilled footage to 2,944,- 
368 ft (from 1,322,243 ft); producing wells to 4,000 
(from 2,200); and processing capacity to 11 million 
metric tons (from 3.5 million). 

Test drilling has shown the presence of oil all 
along the Carpathian mountain range, and pros- 
pecting is now going on in the Danube area. Oil 
Workers’ Day will be celebrated in October. 
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Bank of Canada. From this office we investigate the potential resource 


development fields, and gather information and statistics concerning new 
and established development areas. Mr. R. J. Redrupp, Superintendent of 
the Natural Resources Development Department, is able to offer financial 


advice and assistance to businessmen engaged in developing Canada’s rich 
natural resources. He works closely with Mr. A. S. de Rosenroll, Imperial 
Bank’s resident specialist to the oil industry at Calgary, Alberta. This vital 
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Following were guests of Houston Chapter of 
NOMADS at their July meeting (left to right): Jack 
Parks, International Drilling Co., Caracas, Venezuela; 
Hernando Vasquez, Colombian Petroleum Co., Cuanta, 
Colombia; and Philipe Exshaw, Cie. Francaise des 
Pétroles d Algérie. Other guests present, not shown in 
photo, were Jean dHerbés and Francois Gayer, Cie. 
Francaise des Pétroles d’ Algérie, Algiers, Algeria. 


Conorado Seeks Tunisian Areas 


Clifford G. Flittie, geologist for Conorado Petro- 
leum Co., visited Tunisia to check up on oil con- 
cession areas open in the country, it was reported 
in July. Area Conorado is interested in is one run- 
ning from near Gafso south to the border with 
Algeria. Conorado also is showing interest in areas 
of Algeria. Mr. Flittie also was in Tripoli. 


Impact of Europe’s New Common 


Market on Oil 


Ratification of Common Market and Euratom 
treaties in July by Germany, France, Italy, Neth- 
erlands, Belgium, and Luxembourg will create: 
(1) a single economic unit for the purpose of trading 
(without internal customs duties and with unified 
tariff rates for all goods entering area from out- 
side); (2) integrated development of atomic energy. 
Treaties are to be put into effect in three stages 
over 12-15 year period. Extension to most overseas 
dependencies of member countries is provided for. 

The following items in the Common Market treaty 
are of direct interest to oil. 

1. Unified tariff rates for crude, products, and 
most petrochemicals will not be computed on same 
basis as most other commodities (i.e., arithmetic 
average of duties of all member countries, as of 
January 1, 1957). Instead, oil and products duties 
are regulated in special lists annexed to treaty. 
Unified duty on crude is to be zero, while duties 
on all major refined products are yet to be speci- 
fically negotiated between member countries. 

2. A special annex to the treaty entitled “Protocol 
Concerning Mineral Oil and Certain of Their De- 
rivatives” was included mainly at request of Ger- 
man oil interests. Protocol gives any country six- 
year grace period before abolishing all oil products 
tariffs between member countries and before re- 
ducing unified crude-oil tariff rate to zero. How- 
ever, during this grace period, currently existing 
relationship between tariffs on crude and refined 
products must not be altered. After six years, all 
internal oil tariffs and all external (unified) crude- 
oil tariffs to be abolished; negotiated external prod- 
ucts tariffs to be instituted. Subsidies to protect 
domesic crude-oil production permitted, following 
abolition of tariff protection. 

3. Netherlands West Indies not included in over- 
seas extension of treaty. All special customs treat- 
ments of NWI imports into Benelux countries spe- 
cifically exempted from rules and regulations of 
Common Market treaty. NWI oil imports to Bene- 
lux countries not subject to treaty clause stipulating 
free and unrestricted re-export throughout Com- 
mon Market area of goods entering any country 
from outside. 

The most significant effect of Euratom on oil in- 
dustry is that bulk of new thermal power stations 
to be constructed during next decade will be atom- 
fueled rather than oil- or coal-fueled. Impact to 
be felt from 1963 on. After 1968, all new thermal 
power stations to be atom-based. Likely to have 
long-run restraining effect on rise in European 
fuel-oil consumption. 

The new Common Market also has an impact on 
licensors of USA companies in Europe. With the 
internal market enlarged and protected from the 
outside, it will become more advantageous for 
American manufacturers to build oil-equipment 
manufacturing plants within Europe and drop their 
licensor arrangements. 


WORLD PETROLEUM 








{¢ Sunbury 


Research Station a sample of catalyst is about 


This type of material is used in catalytic crackers for the producti 


BP CELEBRATES A BIRTHDAY 


1957 BRINGS the 40th birthday of The British Petroleum 
Company's Research Station at Sunbury. 


Started in 1917, in the basement of an old country 


house, the station now covers 39 acres and employs some 
hundreds of scientists, skilled workmen and technicians. 

Many important developments have sprung from this 
great pool of first-class brains and brilliant equipment, not 
the least being the catalytic process of ‘autofining’, which is 
now in full scale operation at several of the Group’s 
Refineries. 


It is from Sunbury, too, that teams of Research 


Specialists go to carry out vital ‘on the spot’ tests in con- 
ditions of intense heat and cold in such places as North 
Africa and Northern Sweden. It was also at Sunbury that 
fuels and lubricants were tested for the Commonwealth 
Antarctic Expedition. 

The Company’s famous green and yellow shield is 
generally accepted as the criterion of all that is best in 
aviation and motor spirits, oils, greases and products for a 
dozen different uses and industries. At Sunbury unremitting 
research and checking ensure that the quality of these 


products shall never fall short of supreme. 


The BP Shield is the symbol of the world-wide organisation of 


The British Petroleum Company Limited 


BRITANNIC HOUSE FINSBURY CIRCUS LONDON EC 
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World-wide drilling 


(Continued from page 77) 


Australian capital participating. One or two 
wells are planned in the Tambo area of 
Queensland. 

Borneo: A shallow-water drilling plat- 
form has been launched for multiple drill- 
ing off the coast of Borneo by Brunei Shell 
Petroleum Co. Other offshore work includes 
an offshore well at Siwa by Sarawak Oil- 
fields Ltd., and an offshore platform at 
Hankin Shoal by Shell Co. of North Borneo, 
which will spud in next year. 

The Jerudong discovery by Shell was dis- 
appointing. Five dry holes in the immedi- 
ate vicinity have led to a decision to aban- 
don as soon as the discovery well ceases to 
produce. 

Papua: Preparations for drilling two wells 
in Papua at Komewu and one at Sirvu, 
some 18 miles to the east, have been 
speeded up by the use of helicopters. Ko- 
mewu is some 80 miles from the coast and 
about 81% miles beyond the navigation limit 
of the Aworra River. Three Sikorsky S-58’s 
have been employed in the work, each 
capable of lifting about 4,000 lb—with fuel 
for 100 miles and seating capacity for 13 
passengers. Drilling rig was redesigned so 
it could be dismantled into sections 
weighing less than two tons. It took five 
weeks for the helicopters to land the com- 


plete outfit, capable of drilling to 10,000 
ft, with all necessary accessories for 
drilling. 

New Guinea: Two helicopters have 
staked a wildcat location in new Guinea as 
well. Komewu No. 1 has been spudded 
about 50 miles west of Omati; and another 
test, Sire 1, has been started. 

Indonesia: New drilling may result from 
the recent acquisition of expioration rights 
by New British Dominion Oil Co. The gov- 
ernment has not granted permission to ex- 
plore outside areas formerly held, but the 
company has taken up an old concession 
area. 

Caltex has continued an aggressive ex- 
ploration and production program which 
has now pushed production to nearly 
150,000 b/d, the largest producer in the 
country. Two drill strings are currently 
working at Duri field, and drilling is also 
being conducted at Bekasap. No new con- 
cessions have been granted for several 
years, and the new oil law, now being con- 
sidered, will probably be delayed until next 
year. 

Philippines: Faire No. 1, in northeastern 


‘Luzon, was spudded in March 23, as the first 


deep test to be drilled in the Philippines, by 
Standard-Vacuum Oil Co. Located near the 
village of Faire, 225 air-miles northeast of 
Manila, the well site is situated on one of 
eight Stanvac concessions in the Cagayan 


valley which have an aggregate area of 
1,500 square miles. It is sited about 40 
miles north of Tumauini No. 1, the Philip- 
pine Oil Development Co.’s first deep test 
which has abandoned last year at 10,414 ft. 
As of August 1, Faire No. 1 was at 10,049 
ft and drilling ahead. No shows were re- 
ported. 

Santa Fe Overseas Drilling Co., Inc., a 
subsidiary of Santa Fe Drilling Co. of Whit- 
tier, Calif., is drilling Faire No. 1 under 
contract with a “National 55” rig. The Stan- 
vac Cagayan valley venture is headquar- 
tered at Tuguegarao, 25 air-miles southeast 
of Faire. N.B. Sauve is directing Stanvac’s 
exploration in the Philippines. 

Papua: The exploratory effort by Aus- 
tralasian and its related companies con- 
tinues. Barikewa No. 1 was at 6,310 ft as of 
August 1 and drilling. Komewu No. 1 was 
at 4,150 ft and drilling in hard limestone. 
Location for Komewu No. 2 has been se- 
lected. Sireru No. 1 was at 837 ft on August 
1—-also drilling ahead. The long campaign 
in this area has not yielded results so far; 
and if no encouragement is received, it is 
probable it will be abandoned in the next 
two years. 

New Guinea: Several wells are drilling. 
Wasin No. 2 was at 7,980 ft on August 1. 
Manderano No. 1 was at 4,792 ft on the same 
date. A third well, Merauke No. 1, is 
rigging up. END 
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It’s no secret why CAP OSITE insulation is so 
strong and stands up to such rough usage. These 
pipe sections and blocks are made wholly of 
Amosite asbestos and the long fibres of this 
particular kind of asbestos give CAPOSITE 

its strength and resilience as well as its high 


insulating value. 





This exceptional strength leads to many other 
features besides long life; it means that larger sizes 


of pipe sections and blocks are possible, making 





application easier and faster. Less care is needed in 


handling the material. Unlike other moulded 
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freight and storage costs. 
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Concentration towers in American Cyanamid 
Co.’s new acrylonitrile plant. 


Petroleum Monomers 


(Continued from page 81) 


Isobutylene is readily obtained by the 
dehydrogenation of isobutane. This hydro- 
carbon is in dual demand. Its role as raw 
material for butyl rubber (as well as for 
smaller amounts of isobutylene plastics, 
tert-butyalcohol, etc.) is minor compared 
to its consumption as alkylating stock for 
high-octane gasolines. The natural supply 
of isobutane from refinery gases is insuffi- 
cient to meet the full demand, and a signifi- 
cant supplemental quantity is obtained by 
the isomerization of n-butane. Installed ca- 
pacity for isobutane and isobutene will be 
governed primarily by the need for alkyl- 
ate. The higher return on investment af- 
forded by butyl-rubber production, as com- 
pared to alkylate manufacture, will assure 
an adequate supply of isobutylene for syn- 
thetic-rubber purposes. 

There are today two USA producers of 
butyl rubber: Esso, at Baton Rouge, La.; 
and Humble, at Baytown, Texas. A third 
plant is being built by Petroleum Chemi- 
cals, at Lake Charles, La. A French com- 
pany, Société du Caoutchouc Butyl, is now 
building the first European butyl-rubber 
plant at Port Jerome, France, with a pro- 
jected yearly capacity of 20,000 long tons. 

Acrylonitrile, needed for N-type rubbers, 
depended during the early 1940’s almost 
entirely on this market. Today, other uses 
consume the lion’s share of this petrochemi- 
cal which has a particularly bright growth 
outlook in the light of its usefulness for a 
variety of important synthetic fibers. 

This monomer can be produced entirely 
on a petrochemical basis, by two routes: 
(1) hydrogen cyanide and ethylene oxide 
serve as raw materials; (2) use of hydrogen 
cyanide plus acetylene. 

The ethylene-oxide route was the first 
process employed commercially for produc- 
tion of acrylonitrile. However, the method 
is no longer competitive in the large instal- 
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Part of the styrene facilities at the Dow Chemical Co.'s Texas 


division, 


lations called for by today’s demand for this 
monomer. The only USA plant which pres- 
ently employs the ethylene-oxide route 
(American Cyanamid at Warners, N. J.)° 
has a capacity of only 35 million pounds per 
year vs. a total installed acrylonitrile capac- 
ity in excess of 200 million pounds per year. 

The acetylene-hydrogen-cyanide process 
forms the real basis for America’s present 
acrylonitrile capacity. Employed by Ameri- 
can Cyanamid at Fortier, La., it also serves 
for acrylonitrile production by the other 
manufacturers: Monsanto Chemical Co. 
(Texas City), Carbide & Carbon Chemical 
Co. (Institute, W. Va.), and B. F. Goodrich 
(Calvert City, Ky.). 

Hydrogen cyanide, employed in both 
processes, is today produced almost ex- 
clusively by the partial combustion of me- 
thane in the presence of ammonia (only a 
small portion of America’s hydrogencyanide 
supply is obtained by direct recovery from 
coke-oven gas). It should be noted that 
more than 90% of intermediate ammonia, 
itself, is derived from methane. 

Ethylene oxide is, of course, entirely de- 
rived from ethylene. Capacity for this com- 
modity (1956 output was 870 million 
pounds) is more than adequate. 

Acetylene capacity is also well above pro- 
duction requirements. There is a trend to- 
ward increasing derivation of acetylene 
from natural gas; new capacity based on 
methane during the past three years is ap- 
proximately twice the equivalent calcium- 
carbide capacity built during the same pe- 
riod. Even so, however, petrochemical 
acetylene in 1957 constitutes only some 15% 
of total acetylene output. It is interesting 
that a large share of the petrochemical 
acetylene goes into acrylonitrile; methane 
is the starting material for acetylene used 
in the production of acrylonitrile at Fortier, 
La. (monomer capacity, 50 million pounds 
* During the 1940's, two other producers—DuPont 


and Rohm & Haas—also employed the ethylene- 
oxide process of acrylonitrile manufacture. 


Freeport (photo, courtesy Dow Chemical Co.). 


per year) and at Monsanto’s Texas City 
plant (acrylonitrile capacity, 60 million 
pounds per year). 

As we have mentionéd, the use pattern 
for acrylonitrile has definitely shifted away 
from nitrile rubbers toward synthetic fibers. 
Of the estimated 1956 output of 125 million 
pounds of acrylonitrile, some 65% was con- 
sumed in synthetic-fibers manufacture; 
while only 17% entered N-type rubber— 
itself a growth product during the years 
since 1952. Another rapidly increasing use 
for acrylonitrile is in the production of var- 
ious specialty plastics which account today 
for only 5% to 6% of the market, but may 
well rise to 15% of consumption during the 
early 1960's. 

Another use of growing importance is the 
established improvement of cotton by the 
cyanoethylation, and a somewhat parallel 
technique which may find commercial ap- 
plication for modifying paper products and 
jute. In all, acrylonitrile faces a bright fu- 
ture. One recent estimate’ forecasts 1961 
production of this monomer at 250 million 
pounds, i.e., twice the 1956 output. Supply 
of this monomer for N-type rubbers is ex- 
pected to be adequate. 

Chloroprene is the raw material for neo- 
prene rubbers. This monomer has no other 
uses of any consequence. Its production 
equals very closely the output of neoprene. 

Musser and, Walker’® estimate 1956 pro- 
duction of neoprene at 225 million pounds; 
forecast a 1961 output of 330 million pounds. 
The entire production of the chloroprene 
monomer is derived by the reaction of HC1 
with acetylene. The petrochemical aspects 
of the latter raw material are outlined 
above in our discussion of raw materials for 
acrylonitrile. It must be pointed out, how- 
ever, that at this writing all acetylene for 
chloroprene production is derived from the 
nonpetrochemical calcium-carbide route. 
Two manufacturing plants are involved: Du 
Pont’s Louisville, Ky., installation with an 
annual neoprene capacity of 100,000 long 
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tons, and the same company’s new facilities 
now under construction at Montague, Mich., 
which will have an initial capacity of 25,000 
long tons per year. 

Other Monomers for Synthetic Rubbers: 
The remaining monomers for synthetic rub- 
bers are—at least at present—only a minor 
factor in this industry. However, there is 
quite a variety which falls within the realm 
of petrochemical products and which de- 
serve at least brief mention in this place. 

Isoprene is used today as copolymerizing 
agent in the production of butyl rubber, in 
which it constitutes 2% to 5% of total 
weight. It is produced from isopentane in a 
cracking reaction akin to that employed for 
the manufacture of butadiene. 

This C.-hydrocarbon is also the monomer 
of natural rubber, and there has been 
steady effort to obtain synthetic rubber of 
satisfactory properties from isoprene. Re- 
cent announcements indicate that this de- 
velopment effort is about to bear fruit. A 
polymer of cis-1,4-isoprene, stated to be 
identical to natural rubber, is now being 
produced by Goodrich-Gulf Chemicals Inc., 
in a pilot plant at Avon Lake, Ohio, in 
which a Ziegler catalyst system is em- 
ployed. A Ziegler-type catalyst also serves 
for isoprene polymerization in a process de- 
veloped recently by Goodyear Tire & Rub- 
ber Co. 

According to a subsequent announcement, 
Firestone Tire & Rubber Co. has a process 
for production of a “synthetic natural rub- 
ber,” which involves the polymerization of 
isoprene by the catalytic action of 0.1% by 
weight of lithium at 30 C to 40 C. 

The full impact of these developments 
cannot now be fully evaluated. It is, how- 
ever, probable that isoprene will play a role 
of increasing significance in the synthetic- 
rubber picture of tomorrow. 

Much promise is shown by the polyure- 
thane rubbers (Vulcollanes) which are 
characterized by unusually high abrasion 
and tear resistance and which are, there- 
fore, of value for conveyor belts or as thin 
tread on tire carcasses. These rubbers are 
produced by the reaction of diisocyanates 
with polyesteramides. The chemistry of 
these rubbers is fairly complex. Suffice it to 
say here that the polyesteramides involved 
are synthesized from ethylene glycol, etha- 
nolamine, and adipic acid. In the case of 
Vulcollane rubbers, hexamethylene diisocy- 
anate, tolylene diisocyanate, and naphtha- 
lene diisocyanate are the diisocyanates gen- 
erally employed. These intermediates are 
produced by the reaction of hexamethylene 
diamine, toluidine, or naphthylamine with 
phosgene—the latter being a chlorination 
product of carbon monoxide. 

Other polyurethanes, related to Vulcol- 
lanes, and manufactured from the same pri- 
mary building blocks, are the Vulcaprenes. 
Their present chief field of usefulness is in 
the formulation of specialty coatings. 

Among the earliest synthetic rubbers, 
which still have commercial significance, 
we must yount the polysulfide elastomers 
(e.g., Thiokols). These materials are formed 
by the reaction of an aliphatic dichloride 
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with sodium polysulfide. A variety of aliph- 
atic dichlorides are, and have been, used 
in this role. The most important is ethylene 
dichloride (employed in Thiokol A and 
Thiokol FA), which is known to the petro- 
leum industry as one scavenger for TEL 
and to the petrochemical industries primar- 
ily as intermediate in one process for manu- 
facturing vinyl chloride. 

Other dihalides which are used, in more 
restricted measure, for the manufacture of 
polysulfide elastomers—both here and 
abroad—include _ di-2-chlorethyl formal 
(USA and German), and 1,3-glycerol di- 
chlorohydrin (England). 

Acrylic elastomers have a number of 
unique properties which make them partic- 
ularly useful for gaskets, mechanical goods 
which come into contact with oils or which 
are used at high temperatures, on printing 
rolls, as insulation on wire and bus bars 
and on transformer leads, etc. This type of 
rubber is basically a polymer of acrylic 
esters—notably, ethyl and methyl acrylates. 
Both of these esters are produced in the 
United States by two routes. The older 
method starts from ethylene oxide and hy- 
drogen cyanide to yield ethylene cyanhy- 
drin which is then reacted with methyl or 
ethyl alcohol. Since 1953, Rohm and Haas 
Co. has operated a plant which yields acry- 
lic esters directly from acetylene, carbon 
monoxide, and the competent alcohol. 

Acrylic elastomers are marketed in the 
United States under the tradename “Hycar” 
(B. F. Goodrich Chemical Co.). Included 
in this group are not only pure acrylic ester 
polymers, but also copolymers of acrylic 
esters with small portions of chloroethyl 
vinyl ester. Other copolymers show some 
promise on an experimental scale. 

The term polyesters includes a wide range 
of condensation compounds derived from 
polycarboxylic acids and polyhydric alco- 
hols—especially glycols. Polymers in this 
category are employed, above all, in the 
production of plastics and of binders in 
paint formulations. Polyester elastomers 


have been prepared, but their present and 
foreseeable commercial interest is minor. 

Similarly, a minor role applies in the rub- 
ber industry to the use of polyethylene. The 
polymer of ethylene, as such, does not have 
long-range elasticity. Such property may 
be imparted to it, however, by treatment 
with chlorine and sulfur dioxide. Such 
chlorosulfonated polyethylenes are avail- 
able under the tradename “Hypalon.” 

Fluoroethylene elastomers, a small group 
of materials derived from monochlorotri- 
fluoroethylene (CFC1=CF.) and vinyli- 
dene fluoride (CH, = CF.) find specialty 
uses in which advantage is taken of their 
outstanding chemical and heat resistance. 
They are useful in safety gloves, nitric-acid 
hose, various equipment in the food indus- 
try, etc. 

To round out the picture of synthetic 
elastomers, mention must be made of sili- 
cone rubbers, which have acquired a fairly 
significant market. While this group draws, 
to a limited extent, on petroleum-derived 
raw materials (chiefly methyl chloride), the 
silicone rubbers and their monomers are 
essentially outside the scope of the petro- 
chemical industries. 
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View of the recovery towers of the Fortier, La., acrylonitrile plant: The purification towers 
of the acetylene plant are in the background (photo, courtesy American Cyanamid Co.). 
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NO BATTERIES - NO CABLES -NO PUMPS- NO PLUMBING - ONLY A HAND CRANK 
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The Bendix Inertia Starter is a rugged, simple and Unaffected by climate, vibration or other conditions of 


dependable starting device which can be fittted to most service. Simple to install. Simple to operate. Cranking 
engines. It is a complete self-contained unit for crank- | can be extended to side front or above engines by use 
ing your engine wherever it is, whenever you need it. of extension shafts, couplings and universal joints 





For Installations Where 


If gp vinden | ‘a A rugged, simple and dependable starting device is essential 
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Battery maintenance is a problem 





Shock conditions cause maladjustment of voltage regulation 
Construction 


\\ SO Shock conditions are damaging to electric storage batteries 
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There is a fire hazard 
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There is limited mounting space 
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Latin American Oil News 


California Standard in British Guiana 


California Exploration Co., a subsidiary of Stand- 
ard Oil Co. (California), has applied for an explora- 
tion license in British Guiana. The company plans 
to set up California Oil Co. of British Guiana, if 
the application is granted. Company would have 
capital of $720,000 (BWI), in addition to advance 
as required by the government. The concession 
would be offshore—including the sea bed from 
Venezuela to Surinam and a narrow strip of 
onshore coastal land. 

Company would get going quickly, if the applica- 
tion is approved, using survey vessels now in the 
Caribbean area of the Dominion Oil Co., also a 
subsidiary 


US State Studies Haitian Oil 
Legislation 


US State Department officials are studying regu- 
lations covering exploration for petroleum in Haiti. 
Basic regulation is Decree Law No. 337, the gen- 
eral mining law. USA officials in Port-au-Prince 
have sent a copy of this, in French, to Washing- 
ton. Art. 5 of this law says that exploitation of 
combustible minerals shall be governed by a spe- 
cial law, but the government has never introduced 
a bill to this effect. USA officials in Haiti are 
advised that such legislation will be introduced 
whenever a constitutional government is re-estab- 
lished in Haiti. 

The Division d’Acquisition de Terrains et Mines 
of the Secretaire d’Etat des Travaux Publics is the 
agency operating the mining law. 








CLARSOL: High grade drilling bentonites 
produced from our Algerian mines, processed 
to rigid specifications and supplied in quan- 
tity to major petroleum companies through- 
out the world. 


CLARSIL: Activated earths specifically de- 
signed for petroleum refining and available 
in any quantity and grade required. 


CECA Group also manufacture and supply 
to the petroleum industry a full range of 
activated carbons, filter aids, insulating 
kieselguhrs and refractory insulating bricks. 
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International Has Colombian 
Producer 


International Petroleum Co. Ltd. has announced 
that its subsidiary in Colombia completed a pro- 
ducer, Gualanday well No. 3, in the upper Magda- 
lena valley, at a total depth of 7,992 ft. On a three- 
day test following acidization, it produced at the 
rate of 840 b/d of 38 API crude through a 5¢-in. 
choke. On a two-hour test, the well produced at 
the rate of 450 b/d through a %4-in. choke. 

Gualanday well No. 3 is now shut in pending 
the erection of storage facilities, and further plans 
for drilling in this area await more complete test- 
ing of the well. The well is about 15 miles west of 
Girardot and 75 miles southwest of Bogota, the 
capital of Colombia. The company has substantial 
concessions in the area around Gualanday. 


Panama Refinery to Be At Portobelo 


The $33 million 55,000 b/d oil refinery of Panama 
Refining & Petrochemical Co. Inc. will be located 
in Portobelo in the province of Colon, on the Carib- 
bean coast of the republic of Panama. 

Panama’s President Ernesto de la Guardia, Jr., 
has signed an executive resolution giving the re- 
fining company a 360-acre tract of land for the 
refinery site at the edge of Portobelo harbor. At 
the same time he signed a decree law permanently 
habilitating the harbor of Portobelo as an inter- 
national port. John M. Shaheen, president of the 
refining company, said: “We have signed contracts 
with several major USA oil companies for a 10-year 
supply of crude oil and for the entire output of the 
refinery for the next 10 years.” 








New Hydrofoil on Lake Maracaibo 


It will save time getting workers to oil rigs on 
Venezuela’s Lake Maracaibo with a new hydrofoil 
boat carrying 72 passengers and cruising at 45 
mph. Shell Caribbean Oil Co. is making tests with 
the Swiss-designed boat; if they prove successful, 
Shell will begin replacing its standard transporta- 
tion fleet with them. Despite its high speeds, the 
boat is capable of stopping quicker than an auto- 
mobile—in 14 times its own length of 69 ft. The 
boats acts like a normal launch until it reaches 
18 mph. It then rises out of the water on its hydro- 
fins. With some oil wells in the Lake more than 10 
miles from shore, oil companies are seeking a faster 
method of transporting their workers. 


Cuban Tax Exemption For 


Public Works 


A Cuban government resolution reimburses The 
Texas Co. (West Indies) Ltd. for certain public- 
works construction by an exemption of 60% of the 
gasoline tax of 10 cents a gallon. The tax is due 
on gasoline refined from imported crude oil 
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BEYOND 
ALL QUESTION 


TIGHT“ 





NEWMAN-McEVOY VALVES GIVE THE HIGHEST EFFICIENCY 


Newman-McEvoy Valves are absolutely tight at 
all times, under any and every condition. 
Automatic continuous self-sealing, self-aligning 
gates and non-distorting seats further provide 
perfect fit and tightness. Newman-McEvoy 
Valves are very easy to operate and are 
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thoroughly economical in maintenance. It is 
these prime qualities of the valves, backed by 
other exceptional features, that account for 
their presence on the wellhead equipment of 
some of the greatest oilfields. 

Fullest details and literature on request. 


Newman. Hender & Co. Ltd. 


| WOOOCHESTER <> STROUD, GLOS.| 





Telegrams: VALVES, STROUD 
Telex 43-220 
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Biren Casting this water turbine runner in a single piece from aluminium-bronze was a 
a7 considerable achievement. 


de yt itt on. ‘ip bdipigipas 
wtat . Seas ars Birkett, Billington & Newton were able to tackle the job because they have spe- 
p preter wit ai sak cialized in the development of this metal, and their unrivalled experience and 
ik Seas a, facilities enable them to carry out such problematic non-ferrous castings. 


Aten 
Aluminium-bronze has a high yield point and a low weight/strength ratio, and is 
- ‘Te very resistant to shock, erosion, corrosion and abrasion. 
The runner and other castings have 
a F been made by Birkett, Billington and 
Oe huge | Newton for this 750 H.P. Pelton 
: Wheel Generator supplied to the Neu 
‘a? Zealand Government by Gilbert 
Gilkes and Gordon Ltd., of Kendal. 
r 
Castings from a few ounces to 
aff 10 tons in_ phosphor-bronze, 
$ gun-metal, aluminium-bronze, 
ee | manganese-bronze and light al- 
loys. Precision-machined bushes 
ty and bearings. Specialists in 
em hep high-tensile aluminium-bronze 
ate castings, centrifugal-cast wheel 
s¢* 


blanks, and chill-cast rods and 
tubes. 


One of Britain's Largest NON-FERROUS FOUNDRIES 


Send your enquiries to 


T. M. BIRKETT, BILLINGTON & NEWTON LIMITED 
HANLEY AND LONGPORT, STOKE-ON-TRENT 


Head Office: Hanley, Phone: Stoke-on-Trent 22184-5-6-7 
Longport Phone: Stoke-on-Trent 87303 
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Ideal for handling spirit and other volatile 
fluids. This Screw Displacement Pump is 
of the all round clearance design and is 
capable of working with a high suction lift. 
The flow is practically pulseless and the 
unit self-priming. The high speed permits 


direct coupling. 


The Pump will stand high shock loads and 
running for considerable periods against 


closed discharge without overheating. 


Also suitable for heavy fuel and all other 


Size 111 pump, 180 gal- petroleum products. 
lons per minute at 65 Ibs. 
per square inch. 
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NEW ANGLE sO 
ON PIPE-LINE DRILLING oe 





Now two men can do the work of fifteen to twenty men with hand-held drills ! 
This tough rig, supported by a tracked vehicle, carries two 4-inch 

Climax drifters which fairly sprint down the holes—and 

think what efficient blasting you get with 4” holes up to 7 feet deep ! 

Send now for full particulars of this time and labour saving rig, 

British made for delivery anywhere in the world. 


THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LTD. 
CARN BREA, REDRUTH, CORNWALL, ENGLAND. 


TWIN-DRILL TRENCH RIG 


TAS CX.615 
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Mobile Recording and Playback Unit 


Developed by Petty 


Petty Geophysical Engineering Company, of San 
Antonio, Texas, has started operation of a new 
seismic exploration service which includes the 
dual functions of field recording and data process- 
ing or playback 

During the day the new Petty unit functions as a 
magnetic field recording truck. At night office 
personnel operate the equipment to make corrected 
playbacks of the preceding day’s work for which 
the appropriate corrections have been computed. 
All functions of the playback process are completely 
checked, and the corrected and checked playback 
records are then assembled into a completely cor- 
rected section for interpretation. Since this mobile 
unit eliminates tedious hand plotting of record 
data, and has the facility of applying variable 


PERFEX 62 


corrections to the photographically plotted data, 
the descriptive name “Mobile Vari-Plotter” has 
been adopted. 

Synchronized timing and automatic photographic 
sealing of field and playback records are employed 
to reduce office duties so that the playbacks can 
be made without additional personnel in most 
cases. This type of operation is feasible whenever 
the operating equipment can be returned to base 
during off hours, and is economical because the 
investment in capital equipment is increased only 
by the cost of the variable correction unit. All 
other components serve equally for recording and 
playback purposes. 


“Little Big Inch” Conversion 


Texas Eastern Transmission Corp. has _ been 
authorized by the Federal Power Commission to 
remove a 1,168-mile segment of the Little Big Inch 
pipeline from natural-gas service. The company 
will immediately reconvert the section to service 
as a common carrier of petroleum products. The 
section scheduled for reconversion extends from 
Baytown, Texas, to Moundsville, W. Va., and will 
connect with a 14-in. pipeline which the company 
will build from Seymour, Ind., to Chicago. 

The Federal Power Commission also authorized 
Texas Eastern to construct substitute natural-gas 
facilities sufficient to handle the gas now being 
carried through the Little Big Inch. The company 
plans to spend approximately $35 million to re- 
convert and extend the Little Big Inch for prod- 
ucts, and approximately $61 million to construct 
substitute facilities to replace the gas capacity of 
the Little Big Inch line. 


SSS Changes Southern Headquarters 


Southern division headquarters of Seismograph 
Service Corp., worldwide seismic exploration firm, 
has been transferred from Tulsa to Houston—with 
Robert B. Baum, assistant vice president, in charge. 
Offices will be in the Texas National Bank Building. 


**Junior Full-View” Mast 


A new highly portable free-standing mast for 
medium-depth drilling has been announced by 
IDECO Inc., one of the Dresser Industries, Dallas. 
Named the “Junior Full-View,” the new mast has 
the same basic structural design and raising sys- 
tem of the larger Full-Views now in worldwide 
operation. Nominal gross column capacity is 
450,000 lb, and rated hook capacity is 300,000 lb 
with eight lines strung. 

New features of the mast include an arrangement 
by which it may be changed from a 98-ft doubles 
to a 132-ft trebles mast simply by adding one sec- 
tion and reversing pedestals and base _ shoes. 
Elevation of the pin-connected ranking platform 
may be adjusted from 50 ft to 56 ft on the 98-ft 
mast, and from 79-ft 8-in. to 88-ft 8-in. on the 
132-ft mast. Twin pipe-setback design of the rack- 
ing platform allows room for casing to be brought 
in between full stands of drill pipe. Maximum 
racking capacity for 4%-in. drill pipe is 11,300 ft 
with the 132-ft mast and 7,500 ft with the 98-ft mast 


Plastic Mud Funnel 


A new plastic mud funnel has been developed by 
Magnet Cove Barium Corp., Houston, for use in 
checking the viscosity of drilling muds at the rig. 
It was designed to meet the specifications of the 
Marsh funnel viscosimeter described in API Code 
RP-29 and stands both high and low extremes of 
temperature. 


Interchangeable Pump Parts 
Component interchangeability is a feature of re- 
finery process pumps described in a new bulletin 
published by Peerless Pump Division, Food Ma- 
chinery and Chemical Corp., Los Angeles. Desig- 
nated as Type PR and Type PRS, these pumps will 


including petroleum hydrocarbons, chemical solu- 
tions, and water. Capacities range up to 1,200 gpm, 
operating heads up to 700 ft, and temperatures up 
to 850 F. 
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Heads ALCO Oil Division 


Edward N. Cooley has been appointed vice presi- 
dent of ALCO Products Inc., in charge of the com- 
pany’s thermal products and petroleum-industry 
equipment divisions. Headquartered at Dunkirk, 
N.Y., the thermal products division handles the 
manufacture and sale of ALCO’s complete line of 
heat exchangers, feed-water heaters, pressure ves- 
sels, and steel fabrications for the petroleum, chemi- 
cal, power, and petrochemical industries. The 
petroleum-industry equipment division, with offices 
at Houston and a manufacturing plant at Beaumont, 
Texas, builds and sells a full line of oil-field and 
petroleum production equipment for markets 
throughout the Southwest. Both divisions were or- 
ganized in October 1956, under the company’s pro- 
gram to decentralize its diversified product lines. 

Born in Schenectady, N.Y., Mr. Cooley was gradu- 
ated by Nott Terrace High School there in 1920. 
Upon graduation, he joined ALCO’s predecessor, the 
American Locomotive Co., as a timekeeper. In his 
early career, he rose through successive positions in 
the company’s accounting department while at the 
same time furthering his education through night 
courses at Union College and other extension work. 


Edwards Adds Three Engineers 


Three sales engineers have been added to the staff 
of Allan Edwards Inc., Tulsa equipment engineering 
firm. They are Tom Barnard, Elmo Morrison, and 
Don White. All will work from the Tulsa office. 
Mr. Barnard formerly was with Warren Petroleum 
Corp. and Aljo Sales Inc. Mr. Morrison formerly 
worked for Service Pipe Line Co., and Mr. White 
formerly worked for National Tank Co. and Douglas 
Aircraft Co 


Dowell Promotes Winn and Pitts 


F. M. Winn and C. A. Pitts, formerly in Dowell’s 
mechanical research department at Tulsa, now 
head sections of the company’s design engineering 
department. The department will be under the 
direction of E. J. Echols, chief design engineer. 
Mr. Winn will be design engineering supervisor. 
C. A. Pitts, field design engineer, will be concerned 
mainly with field equipment problems and improve- 
ments of design. 


Sun Markets New Super Gas 


Sun Oil Co. has introduced in Florida and south- 
ern Georgia Blue Sunoco “260,” said to be the high- 
est octane motor fuel sold at retail anywhere in the 
USA. The boost to the new high-octane rating is 
made simply by extending to six the number of 
blends of motor fuel offered by Sun’s custom blend- 
ing system. 


Opens Dallas Offices 


Heritage Petroleum Corp. has opened offices in 
the Mercantile Securities Building, Dallas, Texas. 
This company was organized for the purpose of pur- 
chasing oil and gas production throughout the 
Southwest. C. C. Harter, Jr., president of the com- 
pany, was formerly with DeGolyer & MacNaughton, 
specializing in the evaluation of mineral properties; 
later a partner in Bradley, Crichton and Associates; 
and subsequently became executive vice president of 
Oil & Gas Property Management Inc., prior to be- 
coming president of Heritage Petroleum Corp. 


To Survey Suez Management 


A survey of present-day Suez Canal operating 
conditions is being made by the American Merchant 
Marine Inst., it has been announced by Ralph E. 
Casey, president of the 54-member trade association. 
A questionnaire, undertaken at the request of the 
Suez Canal Users Assn., has been sent to the prin- 
cipal American ship lines using the Suez Canal, to 
provide information on the efficiency of present 
Egyptian management of the waterway. 
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Light Rig for Deep Wildcat 


Using a drilling rig which under normal condi- 
tions would be considered for the 3,000-ft to 5,500-ft 
depth range, The Texas Co. has recently drilled an 
exploratory well in Peru to a depth of 11,537 ft. The 
drilling location was in an almost inaccessible area 
at the eastern foothills of the Peruvian Andes, 
known as La Zona del Oriente. Because the drilling 
unit could not be transported to location across the 
Andes from the nearer west coast, it was necessary 
to deliver the rig to the mouth of the Amazon River 
on the east coast of Brazil. The rig was then trans- 
ferred to a converted LST, on which it was carried 
up the entire length of the Amazon River and part 
of the Rio Maranon into the interior of Peru, a trip 
of approximately 3,000 miles, to within a distance 
of 250 miles of the Peruvian west coast. 

Trailer-mounted, using track-laying suspensions 
instead of wheels, the rig utilizes a National T-32 
drawworks as manufactured by the National Supply 
Co. and a special drive unit powered by five engines. 
Drill tubing of 314-in. diameter by 10.2 lb per ft was 
used as drill pipe. Drilling required the use of 168 34- 
in. bits, two 95¢-in. bits, and one 15-in. bit, as well 
as 16 core heads. 

A 15-in. hole was drilled for the first 22 ft, 95¢-in 
to 1,576 ft, and 634-in. to the bottom. Casing was 
133-in. for the first 22 ft, and 75g-in. to 1,576 ft, with 
an open hole to the bottom. It had been intended to 
use a 5-in. oil string if production was found, but 
the hole proved dry. The main purpose of this loca- 
tion was, however, one of subsurface exploration. 

Because the drilling location was in extremely 
swampy country, matting was laid to support the 
weight as the rig was rolled from the LST to the 
well site. 


Vapor Fractometer Introduced 


An industrial vapor fractometer, extending the 
widely used versatile and simple laboratory gas 
chromatography technique to continuous process 
stream analysis, was introduced by the instrument 
division of the Perkin-Elmer Corp. at the 12th 
Instrument-Automation Conference and Exhibition 
in Cleveland, September 9-13. 

The new instrument has been field-tested on such 
typical applications as the analyses of butadiene 
product and raw material, alkylation feeds, ethylene, 
chlorinated hydrocarbons, and general refinery 
streams containing both olefins and paraffins from 
methane through pentanes and pentenes. 

The Perkin-Elmer Model 184 process vapor frac- 
tometer consists of three units—an analyzer, which 
is installed in the plant close to the sample takeoff 
point; and a programmer unit and recorder, both 
customarily installed in a control room. 

The Standard Model 184 records from one to four 
components directly on a bar chart presentation. 
The concentration span for each component is ad- 
justed independently, and may be accurately set 
within a dynamic range of 100 to 1. This permits 
the user to determine his chart presentation so that 
it reads directly in per cent concentration for both 
major and minor components. Additional output 
channels may be added by means of parallel pro- 
grammer units. 

In operation, a vapor sample is periodically intro- 
duced into a helium carrier gas stream which flows 
continuously through a length of tubing containing 
a suitable partitioning agent. By proper selection of 
the partitioning agent, the sample may be separated 
into fractions consisting of pure compounds in the 
helium carrier gas. The concentration of each sample 
component is measured as the separated fractions 
pass a thermal-conductivity detector element at the 
outlet of the column. 


UTLX Buys Phoenix 


Union Tank Car Co., of Chicago, will acquire all 
the assets of Phoenix Mfg. Co., Joliet, Ill., including 
the stock of its wholly owned subsidiary, Graver 
Tank & Manufacturing Co. Inc., of East Chicago. 
The transaction calls for the issuance of previously 
authorized but unissued Union Tank Car stock on 
the basis of 2.1 shares of Union Tank Car for one 
share of Phoenix. The combined company will have 





assets of about $200 million and 5,000 employees 

Union Tank Car, incorporated in 1891, owns and 
leases to shippers of liquid products in this country 
and Canada a fleet of more than 52,600 tank cars 
probably the largest fleet under single ownership 
Since 1949, Graver has produced virtually all the 
tanks used by Union Tank Car in the United States 
The consolidation of the two companies, which has 
been under consideration for some time, will provide 
Union Tank Car with an internal source for ex- 
pertly built car tanks 

Graver, now celebrating its 100th anniversary, 1s 
a fabricator of field-erected tanks—with plants at 
Edge Moor, Dela.; East Chicago, Ind.; Houston, 
Texas; Sand Springs, Okla.; and Fontana, Calif. It 
has a water-conditioning division in New York city 
which provides design and engineering services for 
municipal and industrial water and power plants 
Graver Construction Co. Inc. is a subsidiary which 
serves as contractor for industrial plants and plant 
units. 


Gulf Net Up Ist Half 


Estimated net earnings from operations of Gulf 
Oil Corp. and consolidated subsidiaries were ap- 
proximately $177,564,000, or 25% more than the first 
six months of 1956. The company also realized a 
nonrecurring profit, after capital-gains tax, of $24,- 
191.000. from the sale of its remaining shares of 
Texas Gulf Sulphur Co. stock, bringing total re- 
ported net income to $201,755,000 for the first half 
of 1957 

Net sales and other operating revenues were 
$1,383,700,000. They were $1,101,600,000 for the com- 
parable period of 1956. Gulf's assets now are in 
excess of $3 billion 

Net production of crude oil and condensate from 
all areas averaged 1,129,682 b/d, 18% above the first 
six months of last year. Crude oil processed on a 
worldwide basis increased to 660,363 b/d for the 
first six months, although United States refinery 
runs decreased. Volume of refined products sold 
also showed an increase over the previous year, 
averaging 767,606 b/d 


International Gas Delivery Begins 


An important milestone in the economy of the 
West took place, September 1, when Alberta and 
New Mexico gas started through two newly con- 
nected major pipelines. Start of first large inter- 
national exchange of gas began with completion of 
Westcoast Transmission’s $170 million Canadian line 
through British Columbia 

The 650-mile line from Peace River fields of 
northwestrn Alberta and northeastern BC has an 
initial capacity of 400 mmcf per day, which can be 
raised to 660 mmcf. The line will bring natural gas 
to most large BC communities; and, at the border 
near Huntingdon, BC, it will connect with Pacific 
Northwest Piepline Corp.’s line, where it will de- 
liver gas for consumption in the Pacific Coast states 

Testing of the line has been completed—with 
cleaning and purging operations under way. Dry, 
clean gas from Alberta fields is now flowing into 
the line at the northern end in the cleaning, purg- 
ing, and packing operations. At the southern end, 
the same operations were being conducted—with 
gas flowing in from Pacific Northwest's fields in 
New Mexico. The northern and southern gas was 
expected to meet approximately 20 miles south of 
Quesnel, September 1 


Shell Patent Dedicated to Industry 


Shell Development Co. has announced that a 
patented process to prevent hydrogen blistering of 
steel refinery equipment has been made available 
to industry through a royalty-free license. T. Skei 
and W. A. Bonner, Shell Oil Co. engineers, devel- 
oped the process after four years of research 

Shell’s process, USA Patent No. 2,780,583, inhibits 
the penetration of hydrogen into steel and thus 
prevents blistering. The patented process calls for 
the injection of small amounts of air into processing 
equipment, where conditions are conducive to hy- 
drogen attack. Ammonia is added to maintain 
proper alkalinity 
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Reorganizes Eastern Districts 





Dowell Inc. has completed the reorganization of 
its three eastern United States districts, according 
to A. C. Polk, general manager at Tulsa. The area 
involved includes all of the states east of the Mis- 
sissippi River except Michigan. All of Dowell’s 
industrial services East of the Mississippi River, 
except Florida, will now be handled from the 
Cleveland district office. All oil-field services, ex- 
cept for Michigan, will be managed from Salem, 
Ill. Florida industrial chemical services and sales 
activities will be supervised by Dowell’s Houston 
office. The company’s Michigan oil-field business 
will continue to be managed from its Mt. Pleasant, 
Mich., district office. 

All employees of the company who had been 
assigned to the Ardmore district will now report to 
Cleveland. J. H. Adkison, formerly manager at 
Ardmore, has been transferred to Dowell’s general 
offices in Tulsa, where he is now assistant to D. E. 
Ramsey, manager of operations. 


Transistor Tone Telemeter 


A transistor tone telemeter has been developed 
by the Warren Manufacturing Co. Inc., for central- 
ized monitoring and control of temperature, pres- 
sure, flow, level, and valve position at remote 
locations in many other applications. 


lraq’s Daura Refinery Enlarged 


Government has placed $100 million order with 
Foster-Wheeler to increase Daura refinery capacity 
to 40,000 b/d (from 20,000 b/d) and for 100-octane 
fas. 


Syrian Government Opposes Drilling 


The government was warned it will proceed 
against Menhall for alleged failure to meet terms 
of 1955 agreement. Drilling on the Karatochok 
stopped at 7,544 ft when it should have gone to 
13,120 ft, according to government. 


Greek Refinery Bids Opened 


Six bids have been received for operation of new 
Aspropygos refinery. It was built before selection 
of operator—probably only time such procedure 
ever had been followed. 


New German Pipeline 


Nord-West Oell eitungs GmbH (47.2% Esso, 26.3% 
BP Benzin, 8.3% Ruhrbau Mineraloel-Raffinerie, 
3.7% Ruhrchemie, 7.7% Schloven Chemie, 6.8% 
Union Rheinische Braunkohl.) has 1st plan contract 
for $16 million 220-mile 28-in. pipeline to link 
Rhine-Ruhr refineries. 180,000 b/d capacity eventu- 
ally to rise to 400,000. American Bechtel is sur- 
veying project, which is part of planned overall 
Western European network. 


10,000 B/D for Iraq Refinery 


The government of Iraq has placed an order with 
Foster-Wheeler Corp. for extensions to the Daura 
refinery, which will increase its capacity to two 
million tons per year (40,000 b/d) and also enable 
100-octane gasoline to be made. Present capacity is 
one million tons. Value of the order is about $100 
million 


Japan Suspends Avgas Imports 


The Ministry of International Trade and Indus- 


try of Japan has announced suspension of accept- 
ance of applications for import of aircraft gaso- 
line since facilities for domestic production of such 
fuel have been completed. The ministry said the 


facilities were installed at the Shimotsu plant in 
Wakayama prefecture of the Toa Nenryu Kogyo 
(fuel-industry) Co. The announcement declared 
that the original government plan called for im- 
port of 20,000 kiloliters of aircraft gasoline worth 
$1 million. Foreign exchange amounting to $460,000 
for the import of 9,000 kiloliters had already been 
allocated, it added. 
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Drilling Offshore Sarawak 


Sarawak Oilfields Ltd. is drilling in 82 ft of 
water off the coast of Sarawak. The area is eight 
miles off the coast and 18 miles south of Miri, last 
major oil discovery (early in this century) in 
Sarawak. The company plans to go to 6,000 ft to 
8,000 ft below the sea bed. A steel platform, with 
airconditioned sleeping quarters, is being used. 
Brunei Shell Petroleum Co., sister company to 
Sarawak, abandoned drilling at 6,000 ft some 30 
miles off the coast of Brunei at Ampa Patches. 
Next year, a 3,000-ton mobile drilling barge, being 
constructed in Germany, is to arrive for use in 
Borneo waters. It will have retractable steel legs. 


Japan Refines 360,000 B/D 


Refining capacity in Japan is 360,000 b/d, and is 
to rise to 440,000 b/d by the end of this year, under 
firm plans. At present, crude throughput is eight 
times that of the prewar high of 1937. In April, 
Japan’s first aviation-gasoline plant, with a daily 
capacity of 1,550 bbl, was completed with aid of 
Esso Research Corp. It is located some 50 miles 
south of Osaka, at Hatsushima. A problem is 
oversupply of gasoline and lubricating oil, partly 
due to low living standards, relatively small num- 
bers of automobiles. 


Record Kuwait Exports 


Kuwait Oil Co. exported 40,936,594 bbl of oil 
in June, or 1,364,553 b/d. This is a new record. Ob- 
servers say the total will not drop in the foresee- 
able future. The company had crude exports in 
May of 33,855,766 bbl, some 24% over April. Ex- 
ports to the USA were 5,969,211 bbl, or 122% over 
April. Five months’ exports came to 140,010,501 bbl. 
Distillate exports were 200,588 bbl in May; and, 
for five months, 574,916 bbl. 

American Oil Co. crude exports were 908,854 bbl 
in May, some 600% over April. Five months exports 
were 2,225,481 bbl. 

Getty Oil Co. exports of crude were 1,060,519 bbl 
in May; and, for five months, 4,360,354 bbl, of which 
3,037,877 bbl were to USA. 


Socony Orders “Supers” In Sweden 


Socony Mobil Oil Co. has announced signing of 
a contract to build five 48,600-ton supertankers at 
a total cost of more than $45 million. The contract, 
between Mobil Tankships, a wholly-owned subsidi- 
ary, and Eriksbergs Mekaniska Verkstads Aktie- 
bolag of Gothenburg, Sweden, calls for deliveries 
between 1960 and 1963. This brings to 16 the num- 
ber of new tankers now being built or on order for 
the Socony Mobil group of companies. They repre- 
sent an investment in excess of $140 million and a 
combined tonnage of some 650,000 dwt. 


Polish Low-Octane Damages Cars 


Damage to the 100,000 motor cars in Poland 
running on gasoline is claimed to be due to a 
shortage of ethyl fluid. Octane number had to be 
reduced to 65 and less (from 70), according to 
Central Board of Petroleum Products. This may 
continue throughout the year. Especially cars of 
foreign make cannot run on poor-quality Polish 
gasoline. 

During 1957, Poland plans to import from the 
Soviet Union 720,000 metric tons of crude and 
700,000 tons of oil products (about 30,000 b/d total) 
especially gasoline, diesel fuel, and kerosine. Po- 
land’s crude production covers only 5% of her 
present requirements. 


Refinery for Jordan’s Development 


A survey mission has recommended setting up 
a petroleum refinery in Jordan, it is reported by 
the International Bank for Reconstruction and De- 
velopment. “Efforts should be made to induce a 
foreign oil company to participate in this project,” 
the report suggests. The plant should be able to 
meet Jordan’s needs for oil products. 

This is one of many projects suggested, for a 
total cost of $118 million. US foreign aid and the 


Jordan government would have to help pay the bill. 


Oil Company Changes 


ELMER F. BLAKE has rejoined Southern Geo- 
physical Co. as vice president in charge of Rocky 
Mountain operations, with headquarters in Denver. 


EDWARD E. PARKER has been appointed general 
manager of Cameron Iron Works Ltd., Leeds, Eng- 
land. He has been in England since 1951—serving 
first with an affiliated company; British Oilfield 
Equipment Co., and for the past two years as fac- 
tory manager of Cameron’s own plant in England. 


J. D. HAIGHT has been named director of Far 
East and Middle East areas sales for Westinghouse 
Electric International Co. Formerly assistant Far 
East area sales director, Mr. Haight succeeds N. A. 
Anderson, who has formed his own company, Dis- 
tribuidores Industriales SA, as Westinghouse dis- 
tributor of apparatus and general products lines 
in Havana, Cuba. 


L. C. KEMP, JR., has been elected vice president 
in charge of The Texas’ Co.’s petrochemical de- 
partment. He previously served as general man- 
ager of the department. 


HERBERT C. DARROCH, president of Moffats Ltd., 
Toronto, has succeeded Frederick R. Palin as presi- 
dent of the Canadian Gas Assn. He was elected to 
this position during the 50th annual meeting of the 
association in Jasper, Alberta, June 26. 


Cc. A. Lu VERNE HOGG, who has held the post of 
deputy minister in two Saskatchewan government 
departments, has tendered his resignation as deputy 
minister of Mineral Resources and as chairman of 
the Oil and Gas Conservation Board, effective June 
30. 


RUDY W. EDMUND, who has been assistant gen- 
eral manager of Sohio’s production department, be- 
came acting general manager on July 1. Appoint- 
ment of Mr. Edmund follows announcement of the 
resignation of Richard W. French, Jr., who has been 
vice president and general manager of Sohio’s pro- 
duction department, to become president of United 
Carbon Co. in Charleston, W. Va. 


WALTER E. SPIETH, previously manufacturing 
vice president of Reo Motors Inc., Lansing, Mich., 
has been named master mechanic of Coote & Jor- 
gensen Ltd., Australian subsidiary of Borg-Warner 
Corp. 


WILLIAM I. POWELL, 37-year old Washington 
attorney, has joined the staff of the Independent 
Petroleum Assn. of America, in Washington, D.C., 
the general counsel of the association has an- 
nounced. 


W. R. SINCLAIR has been appointed counsel for 
the production and pipeline department of British 
American Oil Co. Ltd., Calgary, Ont.—succeeding 
G. M. D. Blackstock, recently appointed general 
counsel of the company. 


O. D. THOMAS has been named foreign exploration 
director of Phillips Petroleum Co.—J. R. Leonard, 
formerly division exploration geologist at Amarillo, 
has been promoted to succeed Thomas as Southwest 
regional geologist in the land and geological de- 
partment at Bartlesville. 

Thomas started with Phillips in 1948 as a geologi- 
cal trainee at Midland. He became Southwest re- 
gional geologist in 1956. Leonard joined Phillips 
in 1947 at Jackson, Miss. He was transferred to 
Bartlesville in 1949, and two years later was ad- 
vanced to division staff geologist. In 1954, he was 
promoted to division exploration geologist at Amar- 
illo. 


A. L. RHODES has been appointed general super- 
intendent in charge of all drilling and production 
activities of the Livingston Oil Co., Tulsa, Okla., 
according to announcement of Julius Livingston, 
the company’s president. 


PHILIP RISCH has resigned as sales engineer for 
Byron Jackson Pumps, Inc., Tulsa, to become dis- 
trict mechanical supervisor for Standard-Vacuum 
Oil Co. in Indonesia. He will make his headquar- 
ters at Talang Akar, Sumatra. 
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“Vital plant and equipment protected by a thin 


film of paint...” an everyday thought, maybe, but a 
matter of deadly earnest to anyone concerned with the 
efficient running of an oil or petro-chemical installation 
Nothing but paint protects the installation from the 
losses corrosion: International 


caused by paints, 


made specially for the oil industry, are of a quality 
that can be relied on to carry out this vital function 
with the maximum efficiency. For lasting protection, 


it is wise to specify International 


ORGANISATION 








The Iraq Government Refinery at Daura, Baghdad. 
lubricating oil plant tanks shown in left foreground. 


We supplied the majority of the tanks and erected all of them, including the 
The total number of tanks supplied was 120 and tank steel 7847 tons. 


Suppliers and Builders of steel tanks of all kinds, pipelines, pump stations, power stations, 
field gathering centres and steel buildings. Civil and Mechanical Engineering Contractors. 


IRA Q I STEELWORKS LTD. Por the convenience of clients, a subsidiary Company has been formed in 
Baghdad, Iraq, for the fabrication of small steel tanks and vessels, and 
structural steelwork. The works are also equipped for the overhaul of 
construction plant and equipment, and general machine shop work. 
The assembly and testing of plant and equipment shipped from overseas 


can be undertaken. 


Please address enquiries to: Iragi Steelworks Ltd., P.O.B. 181, Baghdad. 


WOTHERWELL BRIDGE CONTRACTING AMD TRADING COMPANY, LTD. 





London Office: Middle East Headquarters: Baghdad Office: 
82 VICTORIA STREET, S.W.1 P.O. BOX 1036, BEIRUT, P.O. BOX 181, BAGHDAD, 
Telephone: VICTORIA 4183 LEBANON IRAQ 
Offices and Branches in: 
Baghdad . Kirkuk ° Basrah * Damascus Kuwait . Bahrain . Qatar 
Aden ° Karachi . Nicosia . Benghazi Iran . West Africa 
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A Hydrofining unit, Fawley 
refinery. Photo by courtesy 
Esso Petroleum Co., Ltd. 
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—batalysts for Research and 
Industry 


Spence cobalt and molybdenum oxides on alumina cata- 





lyst, supplied in 1953 for use in Hydrofining units at the 
Fawley refinery of the Esso Petroleum Company, con- 
tinues to give satisfactory service in all respects. This is 
but one of the many refineries throughout the world now 


using Spence catalyst. 
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PETER SPENCE & SONS LTD. 
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ANNOUNCING 


WORLD PETROLEUM 
POLICIES 


It is An exact chronological account with quotations from original sources of factors, statements and opinions affecting the petroleum industry's rela- 
tions with the public and governments, both here and abroad, KEPT UP TO DATE. 


By A distinguished oil editor, LEONARD M. FANNING. 


Author of: ‘The Rise of American Oil,” “American Oil Operations Abroad,’ ‘Foreign Oil and the Free World.” 
Editor of: ‘Our Oil Resources.” 


Secretary of the National: Oil Policy Committee, Petroleum Industry War Council, World War Il. 


Over 1,000 Briefs and Excerpts Given in Chronological Order. 


CONTENTS 


PART Vill The Suez Crisis—1956-1957 
“ERA OF THREAT” 
Ist Quarter Supplement 1957 
2nd Quarter Supplement 1957 


PART VII Postwar Problems and Policies—1946-1956 
“ERA OF EMERGENCY” 
PART VI World War Il Policies—1942-1945 
“ERA OF COOPERATION” 
PART V Nationalization Policies and Foreign Oil—1936-1941 
“ERA OF RESTRICTION AND INVESTIGATION” 
PART IV USA Oil Conservation Policy—1924-1935 
“ERA OF SURVIVAL” 
PART Ill Shortage Scare and Foreign Oil—1919-1923 
“ERA OF EXPANSION” 
PART Il America in World War |I—1917-1918 
“ERA OF RESPONSIBILITY” 
PART | Enter: The Gasoline Age and World War I—1910-1916 


“ERA OF ARRIVAL” 


The entire leather-bound volume is over 400 pages, concisely edited and completely indexed for ready use. It is a service which is re- 
newed quarterly by revisions which bring the material contained up to date. For example, it would include the latest government investi- 
gations, latest quotations from industry leaders on oil, in short it covers the field and gives a single reliable source for all the information 
formerly scattered in many different places, plus up-to-date supplements. 


The entire cost of this volume is $195, including revision service for one year. After that time the revision service can be continued for 
$52.50 yearly, including all costs. It may be received for your inspection without obligation. 


WORLD ad CO) 18) od ©) | 0 | 


604 FIFTH AVENUE, NEW YORK 20, N.Y. 





156 WORLD PETROLEUM 








SEPTEMBER, 


1957 


S 
fe: 
<4 
eI 


: 


, 
- 











Designed and constructed by Foster Wheeler for the American 
Gilsonite Company* at Gilsonite, Colorado, this combination delayed 
coking and thermal cracking unit is converting 700 tons per day of 
Gilsonite into 50 per cent Coke (350 tons per day), 15 per cent Gas and 
35 per cent Gasoline. This installation marks the first commercially suc- 
cessful conversion of a solid asphaltic-type ore into salable products. 


; 


*A ffiliate of Barber Oil Corporation and Standard Oil Company of C 


FOSTER WHEELER 
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BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 





BROTHERHOOD 


FOR DRIVING PUMPS, ETC. 


Wide range—All types. 
Over 50 years’ experience. 
Hundreds in hand — 
thousands in service. 


COMPRESSORS 





Air, Gas and Refrigerating. 


The widest range in the British 
Empire — made to suit your 
requirements. 


Thousands in service. 


BROTHERHOOD 


GENERATING SETS 







rein -9 0, 
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Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 
Scores in hand, 

hundreds in service. 


BROTHERHOOD 


REFRIGERATING PLANT 





Ammonia, CO ;, Freon, Methyl 
Chloride, SO,. Wide range — 
single and double acting — one 
or more stages. Made to 
measure for special duties. 


also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN DESIGNS 


WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 





BROTHERHOOD 


without commitment 




























































Grill flooring fitted at Stanlow 
Refinery, Ellesmere Port, 
Cheshire (Shell Re- 

fining Co. Ltd.) 


nyty | 


There is a wide 
range of applica- 
tions for Grill 


Flooring in indus- 


SAFETY FROM try, and at all times 
FALLING OBJECTS 
we welcome 
enquiries for indi- 
INTERLOCKED ' — 
NO RATTLES vidual applications 
and offer the 
services of our 
designers in dealing 
MAXIMUM LIGHT 
| AND VENTILATION with specific jobs 
| where Grill Floor- 
ing might be con- 
| SHEDS OIL 
AND WATER veniently applied. 





Associated Company: Deco Engineering Company Limited, Manufacturers of Spe- 
cial Electrical Equipment for every class of Handling Plant. 


Winch Limiting Mechanisms with special ‘quick reset features. Shunts and Ultimate 
Series Type. 


| Float Controls. 
| Centrifugal Switches. 


Contact Collector Columns for all classes of Cranes, Slurries, Turntables, Mixers, 
etc. 


Special limit and control switches, push buttons and auxiliary devices for automatic 
operation of Material Handling Plants. 


“Deco” Patent Hose Reeling Drums, Patent No. 370,076/32 for use with Fluids. 
Overhead collector equipment up to 650 volts D.C. 


GRILL FLOORS LTD 


WESTROW -« NORTH KENSINGTON «+ LONDON W.10 


Telephone: LADBROKE 3066/7 
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Four Paxman 


A Paxman engined 
Cia. Shell de Vene- 
zuela deep drilling 
rig at La Paz 
field. (From a 
B. P. photograph) 


One of the Shell 


barges on Lake Maracaibo. 


and two more Paxman en- P 
gines drive alternators for 
spower and lighting 

(B. P. Photograph) 
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Crude oil output in Venezuela, one of the world’s leading producers, comes 


mainly from the western part of the country, in the Lake Maracaibo area, although fields in 


Eastern Venezuela contribute approximately a third of the total production 


Amongst the diversity of drilling equipment in service in this oil-producing area, Paxman 


diesels are doing a job of unfailing service driving draw-works, rotary tables and 


slush pumps, both up country and on offshore rigs 


“Drilpak” sets, developed from 16,000,000 hours drilling experience 


known by oil 


These engines come from a range of 


men 


everywhere for their sound performance, rugged construction and dogged dependability 


Paxman engines for oilfield duty are built in two power ranges. Engines having 


common bore of 7 inches give you a power range of 100 


inch bore range of fabricated steel framed engines an output of 480 


available 





+ w. 


DIESEL ENGINES FOR OILFIELD DUTY 
DAVEY, PAXMAN & CO. LTD. Engine Division, COLCHESTER, ENGLAND 


1,000 b.h.p. In the 934 


-?.100 b.h p 


Associated with Ruston & Hornsby Ltd. Lincoln 


REPRESENTATIVES IN U.S.A.: Beckley, Haltom & Hickman, The Americas Building, 


Rockefeller Center, 1270 Sixth Avenue, New York, 20 


Is 





Petroleum Industry Consultants C.A., operating in Mara- 


caibo and Caracas, carry a full stock of spares for Paxman 


engines. 
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Home of the Famous 
Petroleum Club 


100% air-conditioned 


N2) 


\\l 


%, 


& 
\eny 
Os 











! 


| 


N Vy 
fe 
"El =°3 


“ 


“Ml 


\ 
& 
SX 


RICE 


HOTEL 


HOUSTON, TEXAS 











cS © C &@ 8 A BR BB © 


A series of descriptions to demonstrate 


Cochran craftsmanship 


Petrochemicals Study In Austria 


Agreement between the Nitrogen Works in Linz 
(Upper Austria province) and the Italian Monte- 
catini concern has resulted in a “Study Society for 
the Development of a Petrochemical Industry.” 
Société will make recommendations concerning best 
possible utilization of Austrian raw material. The 
Nitrogen Works, which secured 51% of the shares 
while Montecatini received the remainder, will thus 
be able to gain access to foreign patents in petro- 
chemistry. 


Applies For 103,000-Tonners 


The Kure dockyard of the USA firm, National 
Bulk Carriers Inc., has applied to the Chugoku 
Marine Transportation Bureau for approval of its 
plan to construct two mammoth 103,000 dwt tankers. 
According to the company’s programs, keels would 
be laid in June of next year, with the first tank- 
ship to be launched in September next year. This 
vessel would be 289.5 meters in length, 41.2 meters 
in width, and would draw 20.6 meters. Construc- 
tion costs would be five billion yen each (360 yen 
to $1), with the ships able to cruise at 14 knots. 
When fully loaded, each oiler would carry suffi- 
cient oil to fill the oil tanks of 3,150,000 motor cars. 


Drilling In Borneo 


Sarawak Oilfields Ltd. is drilling in 82 ft of 
water off coast of Sarawak, south of Miri; plans 
to go to 6,000-8,000 ft. 


New Siam Refinery 


Construction has begun on 1,000 b/d refinery at 
Farng. Reportedly, government is studying bids on 
other refinery projects. 


C ON S T R 


Riveting 


Hydraulic pressure is used to rivet Cochran Vertical Boilers except where inaccessibility 


makes this impracticable: previously, to ensure a perfect fit, plates are pressed together 
hydraulically and bolted tight. Rivets are always inserted from the inside. 
For perfect results, every precaution is taken to maintain the correct hydraulic pressure 
until the rivet has cooled and contracted. One of the last operations 
2 
’ 
ie" . 
’ : =m \ 
: > 


(seen here) is that of riveting the ogee ring to the bottom belt. Tack 


bolts and spot rivets are shown, and also the furnace mouth which, 


later, will be riveted by hand. 





COCHRAN & CO., ANNAN, LIMITED, Annan, Dumfriesshire, Scotland 
and at 34, Victoria Street, London, $.W./ 
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McKee Gets Indiana Job 


Arthur G. McKee & Co. has announced it has 
been named prime contractor for the multi-million- 
dollar expansion program of the Wood River, Iil., 
refinery of Standard Oil Co. (Ind.) consisting of 
the construction of a 67,500 b/d crude-oil distilla- 
tion unit and a 30,000 b/d fluid catalytic cracking 
unit. The new facilities, when completed early in 
1959, will increase the refinery’s crude-oil processing 
capacity by about 30%. 


BP-Austrian Oil Search 


Austrian Mineral Oil Administration (OeMV-AG) 
and the British Petroleum Co. recently reached 
agreement in London on joint prospecting and ex- 
ploitation of oil in the areas of Scheibbs and Am- 
stetten (Lower Austria province). Up to now, no 
oil has been found in these areas, but the ground 
structure and wartime test drillings warrant 
prospecting. Agreement provides for a working 
group with £100,000 from each partner during the 
first year. If oil is discovered and larger invest- 
ments are required, partnership will be converted 
to a stock company with an expected capital to 
£1,000,000 from each. Profits are scheduled to 
be equally divided. Both partners. have emphasized 
agreement is on a mutual trust basis. The OeMV- 
AG retains first rights to any oil which may be 
produced to insure supplies to Austrian refineries, 
while the British partner has first rights to Aus- 
trian refinery products. Agreement may serve as 
basis for further cooperation as, for instance, in 
the production and distribution of liquefied gas. 

This syndicate contract is entirely new for Aus- 
tria, and sets a precedent for development of the 
Austrian oil industry. This type of contract is pre- 
ferred, since it enables the OeMV-AG to benefit 
from the financial resources and worldwide experi- 
ence of foreign oil companies while government 
retains control in Austria. 
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KETJEN 


AMSTERDAM 


Catalyst Division 
KETJENFORM 


m.s. fluid hydroforming catalyst 


KETJENCAT 


m.s. fluid 


cracking 


coal KETJENFINE 


HYDRO-DESULFURIZATION CATALYST 


Ketjenfine, the catalyst with 


the highest activity on weight-basis. 


Available in pellets of 3/16’ and 1/8”. 


Anoty te: NEDERLANDSCH VERKOOPKANTOOR 
voor CHEMISCHE PRODUCTEN N.V. 


Amsterdam - Holland - 63 Mauritskode 
P.O.B. 4038 - Telephone 54322 Telex 12270 - Telegrams: Chemicals 
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Ruston 6VEBX, 540 b.h.p. pressure-charged 
diesels being installed in one of the Trans- 


Iranian Pipeline pumping stations owned t 
RUSTON POWER GOES IN... FRO Raha an Of Conan 
AND A PIPEDREAM COMES TRUE! 


The Trans-Iranian Pipeline, one of the most important | has now been completed by Costain-John Brown Ltd. 
developments in Iran’s economic history, will link the | The entire power supply is provided by Ruston diesels... 
Abadan Refinery and Teheran by a 630 mile common power for pumping... power for lighting the stations 
carrier for gas oil, kerosene and petrol. The construction and terminal buildings...power for the radio 


of the 300 mile centre section of this colossal project communication system .. . economical, dependable power. 


DEPENDABLE DIESEL ENGINES 


RUSTON & HORNSBY LTD: LINCOLN +: ENGLAND © Associated with Davey, Paxman & Co. Ltd., Colchester 


Agents in the U.S.A. for Oilfield Services: Beckley, Haltom & Hickman, The Americas Building, Rockefeller Center, 1270 6th Ave., New York 20, N.Y., U.S.A. 
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More Westinghouse developments for industry 


High-voltage insulation 
with a memory puts a stop 
to insulation migration 


Now— Westinghouse research has provided insula- 
tion that expands with a machine's conductors .. . 
insulation that “remembers” its exact original shape 
(and returns to it) when conductors shrink back to 
“cool size.’’ Called Thermalastic’, this development 
overcomes completely the hazards of insulation mi- 
gration . . . resists moisture and contamination .. . 
never becomes brittle with age. Available only on 
Westinghouse large rotating apparatus, Thermalastic 
is One more reason for specifying Westinghouse 
generators, synchronous condensers, frequency chang- 
ers, and large motors. Request “Booklet E” for details 
about this great Westinghouse development. 
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For information on any of the developments shown 
here, or for help on your specific engineering prob- 
lems, write to Westinghouse Electric International Co., 
40 Wall Street, New York 5, U.S.A. 


BREAKER REPLACEMENT 
TIMED IN MINUTES! 
StandardizationinWestinghouse 
Metal-Clad Switchgear pays off 
for you in greater flexibility, ver- 


HERE’S BETTER PROTECTION FOR 
YOUR MOTORS AND OPERATORS 


Westinghouse Life-Linestarters 
) 


provide the most dependable and 





4 versatile control you can have for 
satility, and service continuity! 2 across-the-line starting of squirrel 
Breaker units, for example, are cage induction motors, or for pri 
perfectly interchangeable — é mary control of wound rotor m 
problems of matching mounting Pe < tors. Fast, positive operation and 
dimensions or aligning contacts ag the exclusive Westinghouse ‘’De 
are completely eliminated. And 2 arc f de « 
primary disconnects located on plete protection for mot 1 of 
the main studs of the draw out 2 erator. Simplified n and 
units make inspection and main- x maintena are 1 by front 
tenance convenient and quick. ; removable parts and straight 
Write for ‘Booklet F’ for com- 3a through wiring. For more infor 
plete details. ee 3 mation, send for “Booklet G 
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Oil Company Staff Changes 


EDWIN L. PARAMORE has been named regional 
vice president for the southern region of Halli- 
burton Oil Well Cementing Co., at Shreveport, La. 


G. M. D. BLACKSTOCK and G. W. K. MacDonald 
have been appointed, respectively, to the positions of 
general counsel and secretary for the British Amer- 
ican Oil Co. Headquarters for both are in Toronto. 

Mr. Blackstock formerly was chief counsel of 
BA’s production and pipeline department, Calgary. 
As secretary, Mr. Macdonald succeeds E. J. Carter, 
who has joined the managerial group of the comp- 
troller’s department. 


DAVID H. BRADFORD, Jr., has been elected vice 
president of Mid-South Chemical Corp., Memphis, 
Tenn., according to announcement of Ellis T. Wool- 
folk, president. Mid-South Chemical is an affiliate 
of Cities Service and Continental Oil, and is one 
of the largest anhydrous-ammonia distributors in 
the nation 


“BLUE DEMON” 
BIT RESEARCH 

begins, continues 
and never ends with 
FIELD OPERATIONS! 


Since development of the very first “Blue Demon 
Replaceable Blade Bit for improved shot hole drilling 
efliciency at lower cost, research has been a continuing 
habit at Hawthorne with every area of operations 
Ving i a constant proving ground for continual 


product Improv ment 


From thoroughly engineered blade designing through 
nstant metallurgical research for maximum structural 
ength and wear resistance, Hawthorne “Blue Demon 

Bits have alw been intended to provide greatest drill 

’ fhicienc nd versatility, in the widest range of 
ations, und variety of drilling and equipment 

lion ) produce greatest possible tootage 

sistent ‘ st cost, for the most shot hole 

ome 

ymugh tt Blue Demon” Bit you are using has pre 

rmined performance for present drilling conditions 
foot of hole you drill provides a test tube tor 
product improvement Keeping bit perform 


lling needs 


train turning to the right keeps 
moothly for taster, more efficient 
cleaner, more economical hole. Continuing 
one of the intangible differences which keeps 


way in exploration drill bits 


H. E. SNOW and M. R. Bridgeman have been 
appointed deputy chairmen of The British Petro- 
leum Co. Ltd. 


FRED WELLMERLING has been appointed man- 
ager of advertising of Tidewater Oil Co. He will 
direct Tidewater’s nationwide advertising pro- 
gram from his headquarters in San Francisco. 


G. M. D. BLACKSTOCK has been appointed gen- 
eral counsel of the British American Oil Co., with 
headquarters in Toronto. A graduate in arts and 
law of the University of Alberta, he was formerly 
chief counsel of the company’s production and pipe- 
line department, Calgary. G. W. K. Macdonald 
has been appointed secretary of the company, suc- 
ceeding E. J. Carter, now with the managerial 
group of the comptroller’s department. Mr. Mac- 
donald has also been appointed associate general 
counsel. A graduate of Osgoode Hall, he joined 
the company’s legal department in 1946. 


-..geared tor greater shot hole 
drilling progress in the International 
Geophysical Year 


WRITE FOR ILLUSTRATED CATALOG 


Cable Address: HAWSBIT 


Houston 6B, Texas 


Carl G. Drescher A. Bush 


F. A. BUSH and Carl G. Drescher have been elected 
vice presidents of Sinclair Oil Corp. The two new 
officers will be executive assistants to the execu- 
tive vice president for operations, E. L. Steiniger. 
Mr. Bush will be concerned primarily with crude 
production and research, and Mr Drescher with 
foreign operations—exclusive of Venezuela—and 
with the purchase and sale of foreign crude oil. 

Mr. Bush also is a vice president and director of 
Sinclair Oil & Gas Co., crude producing subsidiary 
of the parent Sinclair, and director of Sinclair Re- 
search Laboratories Inc. 

Mr. Drescher has been assistant director for for- 
eign operations, exclusive of Venezuela. 


R. F. FAULL, director, La Habra laboratory of 
California Research Corp., has been appointed vice 
president of oil-field research for the Standard Oil 
Co. of California subsidiary, according to A. L. 
Lyman, Cal Research president. Mr. Faull suc- 
ceeds J. H. Thacher, recently elected president 
of Iran-California Oil Co., with headquarters in 
London. 

Alex Hildebrand, manager of producing research 
at the La Habra laboratory since 1954, has been 
named Mr. Faull’s successor as director of the 
La Habra operation. 


T. N. LAW, Jr., has been named public relations 
director and assistant manager of the exploration 
department of Falcon Seaboard Drilling Co., Tulsa, 
Okla. 


GAY V. LAND has been appointed vice president 
of the oil department, Climax Molybdenum Co. Mr. 
Land has been associated with Climax’s oil opera- 
tions from their inception in 1950, and during the 
past three years has been manager of the oil de- 
partment. The company now has oil and gas prop- 
erties in the USA, Canada, and the Gulf Coast 
offshore areas. 


0. F. VAN BEVEREN has been elected vice presi- 
dent and director of Standard Oil Co. of California, 
Western Operations Inc., and named general man- 
ager of the company’s exploration department. He 
had previously been serving as special consulitant— 
exploration on the parent Standard’s staff, on 
leave from his post as head of the exploration 
department. 

A native of Belgium, the new officer of Western 
Operations Inc. joined Standard of California in 
1933. 


O. F. Van Beveren 
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The technique of steel furnace boosting with a jet of pure Butterley on-site Tonnage Generator This compact, 
oxygen stabilizes quality and batch uniformity efficient plant produced a continuous supply of Oxygen 
This principle, whether applied to Open Hearth, Blast or and/or Nitrogen at any desired purity and pressure, piped 
Bessemer, enables manufacturers to widen still further direct to the point of usage, in the exact quantity desired 
their range of specialized quality steels. Its efficiency eliminates production hold-ups by maintain- 
Growing demands of scientific and industrial progress ing a constant supply, and maintenance costs are low 

require speedier delivery in the face of increasing com The Butterley Company have acquired the sole production 


petition. It is vital that manufacturers employ this latest and sales rights of this, the most successful American 
technique which shows greater economy and is only Process, for the United Kingdom, British Commonwealth, 
made possible by employing the proven principle of the and certain European countries 

If you can use oxygen, consult WED 


ox 


© ay ® 


XYGEN DIVISION 





The Butterley Company Ltd., 9 Upper Belgrave Street, London, S.W.1. Telephone : Sloane 8172/3 


Current contracts include: British Celanese Ltd., Brymbo Steel Works Ltd., Imperial Chemical Industries Ltd., Steel Company of Wales Ltd., Stewarts and Lloyds Ltd. 

Makers since 1790 of Railway and other Bridges * Comstructional Steelwork + Unit Bridging + Overhead Cranes + Railway Wagons and Mine Cars + Meehanite Castings + Iror sving * Mining and Sheet Metal 
Machinery * Wrought Iron Bars + Sewage ejectors and Pumps + Wool Washing Machinery + High Qu Br . i 1 

BUT 8456 $7 
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Atlas Hexane Penex Unit 


Construction of the first commercial hexane iso- 
merization unit has begun at the Atlas Processing 
Co. refinery, Shreveport, La. The unit will utilize 
the new Penex hydroisomerization process licensed 
by Universal Oil Products Co., Des Plaines, IIl. 
The plant is expected to go on stream in early 
1958. Feed capacity of the unit is 3,500 b/d. Atlas, 
a processor of distillates, will produce several 
streams of blending components, including one of 
98 RON, leaded, and one of 90 RON. The Atlas unit 
is believed to be the only current Penex installation 
to treat n-hexane exclusively. The Penex process 
isomerizes paraffins in the presence of hydrogen 
and dual-function catalysts. 


Purchase Lummus Heat-Exchange 
Division 


Merger of Yuba Consolidated Gold Fields, Yuba 
Industries, Inc., and the Portuguese-American Tin 
Co. to form a single integrated corporation known 
as Yuba Consolidated Industries Inc., and purchase 
of the Heat Exchanger Division of The Lummus 
Co., Honesdale, Pa. have been announced by 
Yuba’s San Francisco headquarters. 


Cut-away shows King Winch on A-120 (4 x 4) 
all-wheel-drive International truck.* 


King Winch on GMC Truck. Cut-away shows 
undersiung mounting, featuring new hi-tensile 
strength design. 


P.T.0.-Driven King Winch on Willys Jeep. 


KOENIG ALL-STEEL CABS HAVE 
THESE SUPERIOR FEATURES: 


*® Protection 
* Comfort 


* Safety 
* Convenience 


Roll-down windows, full opening . 
full panel-board head lining and mason- 
ite door lining .. . safety glass through- 
out... all-steel welded construction .. . 
door locks. 


Ideco Enlarges Dallas Staff 

Five personnel changes have been announced 
which will enlarge the staff at the Dallas, Texas, 
headquarters Ideco, one of Dresser Industries. Jack 
Hilder has been appointed assistant to Ideco vice 
president Gordon Wilbur, to manage production of 
full-view masts and an enlarged line of Ideco 
slush pumps. 

Johnny McPeak, assistant manager of the full- 
view mast department, will have primary respon- 
sibilities in production control of full-view and 
junior full-view masts and substructures. 

Clyde Bloss, previously an Ideco service repre- 
sentative, has been appointed assistant to central 
service manager J. C. Young. 

Turgut Ulug, technical service engineer, has 
been transferred from the Houston office to assist 
Ideco vice president E. F. Shiels in domestic sales 
and Jack Hilder with the Ideco pump program. 

Bob Alderdice has joined Ideco to assist adver- 
tising manager R. M. Perdue. 


BP Enters Austria 


Government's OeMV—AG and BP will develop 
Scheibbs and Amstetten areas in Lower Austria; 
investment £100,000 each for Ist year—with 
£1,000,000 if oil is discovered; profits 50-50. 


. . « for Willys Jeeps, 4x4 trucks 
and station wagons, International, 
GMC, Chevrolet, Ford, Land Rover 
and other vehicles. 


COMPLETE, READY-TO-INSTALL FRONT-MOUNT 

WINCH ASSEMBLIES FEATURE: 

@ winch side arms to reinforce truck frame 
bronze-bushed, 4-way cable guide rollers 
cable drum guard 
heavy-duty pipe bumper 
needle-bearing, universal - joint 
shaft drive assembly 
Timken bearings on worm 


spline- 


King Winches keep you moving through 
the most difficult terrain you get 
action where there’s no traction with 
dependable pulling power. King power 
winches have pulling capacities of 8,000 
to 19,000 Ibs. 


*King Winches for International Harvester trucks 
are available through International distributors 
and dealers. 


HKot®G ALL-STEEL 
CABS FOR JEEPS 


FULL AND HALF CABS 


Cab and Model 
King Winch 


Koenig Jeep cabs and King Winches for 
Willys vehicles are available through Willys 
Motors, Inc., and Willys-Overland Export 
Corp. distributors or dealers. Write for free 
descriptive literature. 


IRON WORKS, Inc. 


WEST 12th at ELLA BLVD. 


P. 0. BOX 7726 HOUSTON 7, TEXAS 





Offshore Mud Testing Kit 


A new portable offshore kit for determining the 
physical and chemical properties of drilling mud 
being used on offshore drilling rigs has been de- 
signed and manufactured by Magnet Cove Barium 
Corporation. The kit weighing only 21 pounds con- 
tains all equipment necessary for a complete mud 
check, including the glassware and chemicals fo 
running pilot tests with various treating agents. The 
solutions used in making necessary chemical 
analysis of drilling mud are bottled in non- 
breakable polyethylene containers. 

A specially designed “Powr Pak” which is built 
into the kit. The Powr Pak converts either 120-volt 
AC or DC current to the 12 volts needed for opera- 
tion of the viscosimeter and eliminates the neces- 
sity of transporting the heavy storage battery for- 
merly used as the power source. 


Erratum 


Trinidad Northern Areas Ltd. is jointly owned by 
Shell Trinidad Ltd., British Petroleum Exploration 
Co. Ltd., and The Trinidad Oil Co. Ltd. It is not 
connected with Trinidad Petroleum Development 
Co. Ltd., as reported in World Petroleum Report— 
1957. 

Trinidad Northern Areas Ltd.’s recent offshore 
well, Soldado No. 1, which came in at 160 b/d, was 
not above the average initial production of Trinidad 
wells, but is higher than average production from 
Trinidad wells at present which is about 24 b/d. 


Comments on “Rig Disaster” Article 


The editors of World Petroleum have received the 
following letter from Nathaniel E. Jones of R. G 
LeTourneau, Inc., commenting on the article by 
James Calvert in the June issue: 

“First off, I should like to commend you and 
James W. Calvert on the thoroughness and insight 
which went into the June issue article, ‘The Mobile 
Rig Disasters.’ 


“There is one point which I should like to make, 
however. This has to do with the first paragraph 
on page 32, which indicates that all spud-type plat- 
forms ‘cannot operate in many areas of, the Gulf 
because of its soft bottom.’ 

“The ‘Scorpion’ and the ‘Vinegarroon’—both 
mentioned in the preceding paragraph of the article 
—are becoming noted for their ability to operate 
under just such conditions. The three spuds, rest- 
ing on spud tanks or pontoons, permit these Le- 
Tourneau-type platforms to operate in many silt- 
bottomed areas with penetration of only a 
half-dozen feet or so.” 


Baroid Division Changes 


New promotions in area and district offices of 
Baroid Division, National Lead Co., include J. H. V. 
Matthews, who assumes position of assistant area 
manager, Baroid of Canada Ltd.—replacing Ray R. 
Morris, appointed administrative assistant, drilling- 
mud department, Houston, Texas. R. E. Nichols is 
the newly appointed area engineer, with headquar- 
ters in Calgary, Canada. 
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BY APPOINTMENT TO H.M. THE QUEEN 
SUPPLIERS OF FIRE EXTINGUISHERS 
THE PYRENE COMPANY LIMITED 


omplete Fire Protection 
For Oil Refineries 
and Chemical Plants 


Oil, in its many stages of processing—distillation, cracking, separation and re- 
fining—is a subject of constant study by Pyrene chemists and fire safety engi- 
neers. Through years of unrivalled experience we have evolved a complete 
range of modern fire fighting equipment to meet the various fire dangers that 
are always present in every branch of the oil industry. In the production of 
aviation and motor spirit, kerosene, fuel and lubricating oils, bitumen, petro- 
leum chemicals, alcohols and solvents, and in the increasingly wide uses of 
these products in industry, there are no fire problems beyond the scope of 


“Pyrene” Fire Protection. 


An investment in peace of mind 


PROTECTION 





You should know about important Pyrene develo yppments. Write Dept. WI 


THE PYRENE COMPANY LIMITED 


9 GROSVENOR GARDENS * LONDON S.W. 1. * ENGLAND Cables: ‘pyreni 
Head Office & Works: CREAT WEST ROAD * BRENTFORD * M 


IDDLESEX * EN 


CANADIAN PLANT: Pyrene Manufacturing Company of Canada Limited, 91 East Don Br 
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Export Line For Alberta 


In the planning stage is a new natural-gas trunk 
pipeline to export from Alberta. Tentative route is 
south from the “inside” along the east slope of the 
Rocky Mountains. It would be designed to pick up 
gas from recently discovered fcoth ils and moun- 
tain-regio as fields and serve markets in wider 
areas of western USA. Two major gas discover es 
are under development with large indicated re- 
serves 


Erratum 


Net receipts to the government of Iran from the 
consortium during 1957 are estimated at $148 mil- 
lion, correcting the previous figure of $418 million 
carried in our May issue, page 130 
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LP-Gas Liquid Meter Prover 


Pressed Steel Tank Co., Milwaukee, Wis. is now 
in production on the nation’s first commercial LP- 
Gas liquid meter prover. The protype of this prover 
was built by the Downingtown Iron Works division 
of the company for the National Bureau of Stand- 
ards, Washington, D. C., and was tested extensively 
in laboratory and field. 


Waukesha Enginators 


A storm-wrecked Oklahoma gasoline plant being 
rebuilt since it was struck by a tornado this spring 
will be supplied with standby power by three big 
Waukesha V-12 Enginators. The Warren Petroleum 
Corp. plant in the Cumberland oil field of Marshall 
County had been processing ten million cubic feet 


ENGINEERS & CONSTRUCTORS 


NBT BLDG. + TULSA, OKLAHOMA 
CABLE ADDRESS: WILLBROS. 
New York © Washington © Louisville 
Minneapolis * New Orleans 


* BOLIVIA + COLOMBIA * VENEZUELA * TURKEY 


Te Tees © PRODUCTS PIPELINES ¢ PUMPING STATIONS 


of wet natural gas daily and had been manufactur- 
ing from it 45,000 gallons of gasoline, propane, and 
butane before the storm. The Waukesha Enginators 
are individually skid-mounted engine-generator 
sets, each with its own unit-mounted control cabi- 
net. They are 300-kw, 3-phase, 60-cycle, 480-volt 
machines, and may be operated in a parallel ar- 
rangement to supply 900 kw 


New Crude Unit 


The Fluor Corp. Ltd. has been awarded a con- 
tract of approximately $2 million for the designing, 
engineering, and construction of a 35,000-bbl crude 
unit for the Utah Oil Refining Co., Salt Lake City. 


National Supply Personnel Changes 


Personnel changes in the Export Division of The 
National Supply Co. include: Charles T. Reichert 
becomes manager, London office—replacing R. B 
Rogers, retired after more than 35 years. Howard 
C. Tait becomes area manager for Venezuela, 
Mexico, and Alaska. Galen L. Lindner becomes 
export division engineer, replacing Mr. Tait. James 
M. Davies has been appointed district manager for 
eastern Venezuela with headquarters at Anaco 


Shell to Build Platformer 


A contract covering the design, procurement, and 
erection of a 16,000 b/sd combination UOP Plat- 
form-Unifining unit ‘at Shell Oil Co.’s refinery at 
Des Plaines, Ill., has been awarded to Procon Inc. 
Shell officials said the Platformer will be designed 
to high-severity operation. Construction is ex- 
pected to be completed in 1958 


Bureau Mines Reports Refining 
Capacity 


Total crude-oil capacity at refineries in conti- 
nental United States at the start of this year was 
9,123,674 b/d, it is estimated by the US Bureau 
of Mines. This compares with 8,632,394 b/d a year 
earlier. 

The figures include shutdown capacity of 314,833 
b/d at the start of this year, and 251,589 b/d a 
year earlier. 

Total number of refineries was 319 at the start 
of this year, with 21 of them shutdown, against 
318 with 24 shutdown a year earlier. Three re- 
fineries were being built at the start of this year 
to have a total capacity of 256,350 b/d over and 
above the total crude capacity reported in para- 
graph one above. A year earlier, two were being 
built with total capacity of 267,000. 

Capacity to produce cracked gasoline was re- 
ported at 3,047,891 b/d at the start of this year, 
against 2,776,791 b/d a year earlier. 

Some 101,901 b/d of the capacity was shutdown 
at the start of this year, and 139,098 was shutdown 
a year earlier. 

Capacity to produce 350,773 b/d more of cracked 
gasoline was being added at the start of this year, 
compared with 305,943 of new capacity being built 
a year earlier. 


New Light-Weight Offshore Drill Mast 


Tough, lighter drilling mast has been developed 
for offshore drilling, according to U.S. Steel Corp. 
The new mast is 15,000 lb lighter than the usual one, 
through use of “USS Man-Ten Steel.” Engineers 
for Lee C. Moore Corp. announced the mast. Coral 
Drilling Co. is starting to use the mast in the Gulf 
of Mexico. The mast is portable, cheaper to ship, 
easier to erect and take down. 


First Lubricant for “‘Free-Piston” 
Engines 


First and only high load-carrying lubricant de- 
signed expressly for trouble-free cylinder lubrica- 
tion of free-piston gas generators has been intro- 
duced by the Shell Oil Co., New York, under the 
name “Free Piston Engine Oil.” 

The new oil is being made available to meet the 
lubrication requirements of the quantity of free- 
piston gas engines now being produced in Europe 
and in the United States for electric utility, ma- 
rine, and locomotive use. 


WORLD PETROLEUM 





VALVES 2 
AND FITTINGS Nitec 


eae. 


FOR THE OIL See SS= 


- ~~. 


AND ALLIED 
INDUSTRIES 


ee 
OS =o 





Pe oe MR 


Specialists in the manufacture of: 
CAST STEEL AND FORGED STEEL 


WEDGE GATE VALVES + SWING 
CHECK VALVES 


GLOBE & ANGLE STOP VALVES 
bf SCREW DOWN STOP 

j VALVES * METER VALVES 
LIQUID LEVEL GAUGES 
PRESSURE GAUGES 





All types 

of Oil Valves 

and Fittings for 
GRACKING PLANT 
STORAGE TANKS 
REFINERIES, ETC. 





SYDNEY SMITH & SONS 


(NOTTINGHAM) LTD. 


BASFORD WORKS, EGYPT RD., NOTTINGHAM, ENG. 


PHONE: NOTTINGHAM 75031 /2/3 CODE: A.B.C. 5th EDITION 
GRAMS: “SMITHS, NOTTINGHAM". 





London Office: WHITT & CHAMBERS LTD. 


6 LYGON PLACE, LONDON, S.W.!I, ENGLAND 
PHONE: SLOANE 7294/5 GRAMS: WHITCHAM SOWEST, LONDON 
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IN MEXICO. 


As In Other Oil-Rich Free-World "Aa 


The GEOLOGRAPH RECORDER 
Shows Where to Look for Oil! 


Yes, Geolograph — the original 
mechanical well logger — is now in 
use in oil fields throughout the world. 
Geolograph’s policy of continuous 
research, both in the factory and 
field, maintains it as the most rugged 
and versatile well logging instrument 
available for use while the well is 
drilling. 


Geolograph's exclusive 
“TRIP ACTION” records 
any down time which 
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With the cost 
how on earth is one to stabilise, let alone 


of fuel continually going up, 
reduce, the cost of raising steam? 
The most practical answer is to increase 
the efficiency of the boiler itself, by taking 
some a the valuable waste heat from the 
flue gases to pre-heat the feed water, 
thereby using some 10-20% less fuel for a 
given amount of steam. In other words, by 
installing a Senior Economiser. 

Senior Economisers, with their patented 
H-gilled heat exchange tubes, combine 


maximum effective heating surface with 


NOW AVAILABLE FOR EXPORT SALE 
(except in Canada) 


THE 
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Every Petroleum Executive 
Engineer, 

Driller, 

Contractor, 

Operator 

Needs a copy of 

THE ENLARGED 

FIFTH EDITION OF 


THE BRANTLY ROTARY DRILLING HANDBOOK 


resistance e gas 
resistan to flue gas flow to keep abreast of the most recent developments. 


Straight, uniform gas which do 
ect soot, keep draught losses con- 


ninimum 


passages, 


Discoveries and inventions, 
improved techniques and new 
equipment required a complete 
re-writing of this standard 
authoritative work. All tables, 
filling 206 pages, have been re- 
checked, revised, and expanded. 
New tables have been added. 

A glance at the Table of Con- 
tents will show the scope of the 
treatment provided in this 702 
page book. There are 206 pages 
of tables, a glossary, illustra- 
tion, charts and diagrams. 


very constant. 
rs apply to any type of boiler 
ype of fuel. We build 
st is soon repaid in 


economisers 
Mor cheaper STéaw 


Senior 


Order your copy today, 702 pages, fabricoid 
cover, price $10.00. Write us for quantity 
discounts. 


Published by 
PALMER PUBLICATIONS 


SENIOR ECONOMISERS LIMITED, 11 SOUTHAMPTON ROW, LONDON, W.C.1 604 Fifth Avenue, New York City 20 


Telephone : Holborn 7543/4 
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Vokes Filters Help Gas Turbine Research 


Designed specially for research on diesel engines and 
gas turbines, the new Ruston & Hornsby Research 
Centre at Lincoln is one of the finest of its kind in 
Europe. In the gas turbine test bay, a battery of 
Vokes K.600 Kompak air filters protects finely 
This 


installation is just one aspect of Vokes’ service to 


finished engine parts from abrasive dirt. 


Ruston & Hornsby over the years. For example, 


you'll find Vokes air, oil, and fuel filters on Ruston & 





Hornsby diesel engines all over the world, providing 
trouble-free operation and protection against pre- 
mature wear. But whether your filtration problem 
is concerned with air, fuel, lubricating or hydraulic 
oil, there’s a Vokes filter designed to do the job 
properly. Details are available in our illustrated 


literature which will gladly be sent on request. 





The K.600 Kompak, a 600 c.f.m. 
filter, can be built into banks of any 
capacity and has a cheaply and easily 
replaceable element of * Filterdown’ 
fabric. Like other Vokes air condi- 
tioning filters, it offers high efficiency, 
ease of servicing, low pressure drop, 
and minimum air velocity through 


the filter medium. 

















VOKES LTD - 


Telephone: Guildford 62861 (6 lines) 


GUILDFORD - 


Voke SaCE 


SURREY - 


ss, Guildford, Telex 


ENGLAND 


Telegrams and Cables Telex: 13-535 Vokesace 
London Office: 


Vokes (Canada) Ltd., Toronto 


123 Victoria Street, Westminster, S.W.1 


Vokes Australia Pty. Ltd., Sydney Represented throughout the world 


Ruston & Hornsby 


Research Centre, Lincoin 
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as (NTN 1481) OF ROCHESTER 


— 


— 


) \\ 
id \ Woodfield are licensees in the 


Ny Ke United Kingdom for the manufacture 
\ 
‘| 
a 





and sale of the range of IDECO 
drilling and production equipment. 

The Woodfield plant at Rochester, 
constantly developing and enlarging its 


“ 


facilities, provides the means of pro- 
ducing first-class equipment. This, 





combined with frequent visits of senior 
technical and service personnel to 
fields and installations the world over, 
provides a_ service indispensable to 
operators requiring special equipment. 


Top illustration 

Woodfield *Fieldmaster™ Mobile Well Servicing and 
Workover Rig. Well depths up to 4,000 ft 

Centre illustration 

WOODFIELD built IDECO Hydrair H-525 Dual 
Rambler drilling and servicing rig for wells 7,000, 8,000 ft 
depth. Drilling to 7,500 ft. with 44” drill pipe 

Right illustration 

WOODFIELD built IDECO Hydrair H-40-D Double 
drum draw-works with 3 AEC engines, 450 H.P. and 
4 shaft drive compound 

Lower right illustration 

WOODFIELD built IDECO H-20 double drum Well 
Servicing Rig. Well depth 3,000-4,000 ft 








WOODFIELD HOIST & ASSOCIATED INDUSTRIES LTD. 


Makers under Licence of Oilfield Equipment 
Frindsbury Works - Rochester - England 
Telephone: STROOD 78421 (5 lines) Telegrams: WOODFIELD-TELEX-ROCHESTER Telex: 26-2117 WOODFIELDSTROOD 
London Office: 147, Victoria Street, S.W.! Telephone : TATe Gallery 4135 


e@ssociating: 
MECHANICAL PATENTS LIMITED 


HIGH STREET, COLLIERS WOOD, LONDON, S.W.I9 HYDRUM WORKS, BURGESS HILL, SUSSEX 


KEMWORTHY JIG & PRESS TOOL COMPANY | R. H. CORBETT AND COMPANY LIMITED 
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Ot; "BLUE BOOK" 


THE INTERNATIONAL PETROLEUM REGISTER 


34th Edition is now off the press 


@ Over 33,000 firms and partnerships engaged in the interna- 


tional petroleum industry .. ...all in ONE book, alphabetized 
and indexed. 


. Now nearly 40 years old—by far the first and still the leader in its 
field—covering the world with many thousands of listings, including 
names of officers, address, description of operations, etc 


e In addition to the handy alphabetical list of companies and individu 
als which forms a world-wide index for ready reference, the Inter 
national Petroleum Register offers a breakdown both by company 
function—producer, pipeline, refiner, petrochemical, etc. and by 
geographical location. 


° This 600-page compendium is low priced at $25. It contains data 
available only at costs many times as high from piecemeal lists pur 
chased separately. 


International Petroleum Register 
Order Department 

604 Fifth Avenue 

New York 20, New York 


Gentlemen: 


| wish to receive a copy of the new edition of the Register. Please send it to my address below 


Name 





Company 
Address 








(Sale price $25 per copy. Add 3% sales tax for deliveries within New York City). 
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WORLD WIDE SERVICES: 


Detection and location through radia- 
tion. 


Oil, Gas, Water, Minerals. 


Exclusive Agent for. German Strahlen 
“Cymoscope.” 


Geochemical Soil Analysis. 


Air-Ground Surveys — Interpretation. 


Geodynamic Petroleum Prospecting. 





Of Special Interest to All Oil Prospectors: 
Write for Our Free Pamphlet 


“Modern Petroleum Determination’ 


’ 





GEOPHYSICAL EXPLORATION 
GROUP 
Taft Building, 1680 N. Vine St., 
Hollywood 28, Calif. 
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Additional Panama Acreage by 
Cataract 


Cataract Mining Corp., of New York, has an- 
nounced the acquisition of an additional three mil- 
lion acres of oil and gas leases in the republic of 
Panama, in the provinces of Veraguas, Bocas del 
Tore, and Chiriqui. This acquisition makes Cataract 
the largest holder of oil and gas concessions in the 
republic. Cataract had previously acquired con- 
cessions in the provinces of Darien and Chiriqui, 
covering in excess of two million acres. These 
leases are now being developed under contracts. 


Crude Costs Rise In USA 


Cost of producing each barrel of crude has in- 
creased recently by 4.75 cents—3.75% for oil wage 
increase, 1¢ for steel price rise. 7.5% to 10% in- 
crease in cost of steel for drilling has been fore- 
cast. IPAA recommends domestic crude increase 
of 5 cents per barrel. 


Syria Warns Against Contract Failure 


Menhall Prospecting and Exploration Co. has been 
warned that the government of Syria will stand for 
no more delays. Dr. Fakhir Kayydi, Minister of 
Public Works, told the parliament the government 
might have to “take all measures” allowed under 
the “Book of Conditions.” 

Menhall, headed by Najib Menhall, was given ex- 
ploration rights by order of May 17, 1955. The min- 
ister told the parliament recently the chief failure 
on the part of the company was in drilling in the 
Karatchok structure when the company stopped at 
2,300 meters, instead of going to 4,000 meters. The 
well flowed at 300 b/d and would pump at 1,000 b/d. 


Panama to Produce and Refine 


Four companies are looking for crude in Panama, 
and two more are at work on oil refineries, to be 
started this year, according to a recent report on 
oil operations in this Central American country. 
Exploring are Union Oil Co. of California and 
Champlin Oil and Refining Co., both at work in 
Bocas del Toro province; and Corporacion Hemis- 
ferica de Gas y Petroleo SA, and Cataract Mining 
Corp., working in the province of Chiriqui, along 
the border with Costa Rica. 


Russians Build Tankers 


During the 6th 5-year plan (1956-60), the Soviet 
merchant marine is to be supplied with an undis- 
closed number of 25,000-ton tankers. These tankers 
may be atomic-powered. They will be 623 ft long, 
85 ft wide, 18 miles high. Tests conducted by the 
Institute for Transportation Problems of the USSR 
Academy of Sciences estimate transport costs of 
25,000-ton to 30,000-ton atomic tankers are 43% 
lower, and speed about 20% higher, than oil- 
fueled tankers. 

The 16,000-ton tanker “Moskovsky Festival” was 
launched recently from a Kherson shipyard. 

A report from Moscow says rich new oil fields 
have been discovered in the desert near Bukhara, 
Uzbekistan. 


Sahara to Have 375-Mile Pipeline 


Orders have been placed for the building of a 
16-in. pipeline from the Edjele oil fields in the Sa- 
hara to the Mediterranean seacoast. About 375 
miles long, its capacity will be four to five million 
tons per year (80,000 to 100,000 b/d). Cost is esti- 
mated between $28 million and $34 million 





OUR HIGH QUALITY 
IS MAINTAINED... 


IN ALL FITTINGS SUPPLIED TO 
REFINERY & CHEMICAL PLANTS 





5000 TYPE 





BRAINTREE 


ENGLAND 


KEY 


Please write for bulletins which give 
full technical information on each type 
of fitting. 












NY 


Telephone: BRAINTREE 
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TILEMAN 
AND 
COMPANY 
LTD 


Specialists in design 





and construction of 
reinforced concrete structures 
for nuclear and 

other power stations 


ROMNEY HOUSE, TUFTON STREET, 
LONDON, S.W.1. Telephone: ABBey 1551 
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This is a record of the services Head Wrightson 


Processes render to the great industries of this 


century and how, through the years, they 


have qualified to render these services. 


Readers will be particularly attracted by 


the HWP 10 Vital Steps to Efficiency 


planning, engineering, design, inspection, 


purchasing, progressing, shipping, 


supervision, erection, commissioning. 


This is the formula upon which 


success has been attained. ‘Plant 


Construction Services” shows 


how. 








Send for your copy today 


<7: L ” ena etd 


HEAD WRIGHTSON PROCESSES LTD 


TEESDALE HOUSE - 24/26 BALTIC STREET - LONDON - ECI 
Offices at: P.O. Box 1595 Sydney - P.O. Box 1034 Johannesburg - P.O. Box 2608 Calcutta and 603 Royal Bank Buildings Toronto I 


WORLD PETROLEUM 





















EQUIPMENT FOR 
THEOILINDUSTRY — 


+ A high torque squirrel 


cage motor driving a 
beam type well pump. 
This installation is on 
one of the oilfields of 
Compania Shell de 
Venezuela. 


| 
| 
' 








A combined circuit 
breaker and contac- 
tor starter for the 
automatic control 
of oilwell motors. 


A G.E.C. weatherproof motor 
designed and built for arduous 
work in the oilfields. 





THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 
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NE W A. EK. EK. S&S oFFER COMPLETE TECHNICAL SERVICE 


er ar 


i NEWALLS are constantly expanding the scope of their 
/ technical service. Founded on 50 years of success in industrial 


insulation on land and sea they provide expert guidance on 


refinery insulation all over the world. 





Newalls cover much more than the supply of first-class insulating materials. 

From plant conception to installation, and afterwards, Newalls offer a com- 

plete service on insulation problems. Our technical staff are ready to 

handle the specifications and estimation work for any type of plant, large 

| or small, and provide skilled supervision on site. 


Calling in our technical service ensures optimum performance. 


Newalls insulation materials are in service on the following refineries:- 


AUSTRALIA FRANCE MIDDLE EAST 
Altona Berre Abadan 
Kurnell Donges Aden 
Kwinana Du Nord (Dunkirk) Bahrain 

BELGIUM Gonfreville Haifa 
Albatros Extensions, Antwerp, Lavera Kuwait 
C.B.P. (Compagnie Belge de Petrolés) Petite Couronne Ras Tanura 

\ Esso, Antwerp, : Port Jeréme VENEZUELA 

Petrofina, Antwerp. INDIA Amuay 


BRAZIL Stanvac, Bombay. Cardon 


N@WALIS ceccmicc sovisony scavies 


NEWALLS INSULATION CO. LTD. WASHINGTON, CO. DURHAM, ENGLAND. 


A member of the TURNER & NEWALL ORGANISATION 
Agents and Vendors in most world markets. 


Reprinted from August 1956 issue of WORLD PETROLEUM 
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- Refractory & Insulating Concretes 











(Refractory Castables) 
FOR THE 
; ‘ made with can be “gunned” or cast-in-place, and depending on 
3 the aggregates used can have any fired density be- 
_Regd Trade Mark tween 30-120 Ibs. per cu. ft. 
ALUMINOUS CEMENT 
and NOW! sSEcAR 250 














SsECAR a super-purity white calcium-aluminate cement with 
Se IRON COMPOUNDS AND SILICA LESS THAN |] 
; suitable for IRON-FREE REACTOR LININGS wee 
Ete SUPER-DUTY CASTABLES, and 
He THE HIGHER TEMPERATURE APPLICATIONS. 
Reg’d Trade Mark 
z Pr nx 5 Scie Pe s : & Re 
Po 
Write for literature on 
Secar 250 refractory castables have all the advantages of Fondu 1. Super Duty Refractory 
ere : Concretes made with Secar Mies 
castables PLUS high purity and high refractoriness. 250. $3: 
2. Refractory Concrete made 
with Ciment Fondu. * 
3. List of British Castable 
LAFARGE ALUMINOUS CEMENT COMPANY LIMITED Manufacturers and Special 
gvoregate S TT. 
73, BROOK STREET, LONDON, ENGLAND i Aggregate Suppliers 
Ros é 4. Heat Insulation with Insu 
5 Ciment Fondu Lafarge Corporation, 122 East 42nd St., New York 17, N. Y. lating ( oncrete 
pe: Ciment Fondu Lafarge (Canada) Ltd., 1405 Peel St., Montreal, P Q , 
% 5. High-Alumina cement in 
oil refineries 
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DAWSON & DOWNIE LT. 


ELGIN WORKS. CLYDEBANK. 
SCOTLAND. 





WE SPECIALISE IN ALL TYPES OF STEAM OR POWER DRIVEN RECIPROCATING PUMPS 
FOR OIL REFINERY SERVICES. 





HOT OIL PUMPS FOR TEMPERATURES UP TO 450°C. 


COLD OIL PUMPS FOR TEMPERATURES DOWN TO -40°C. 





CLOSE CLEARANCE PUMPS FOR VOLATILE LIQUIDS. 





HIGH VACUUM PUMPS TO MAINTAIN A VACUUM OF 0.2 INCHES HG. OF BAROMETRIC 
READING. 





PROPORTIONING PUMPS WITH STROKE VARIATION FROM ZERO TO MAXIMUM & PRES- 
SURES UP TO 2500 P.S.I. 





TELEPHONE:— CLYDEBANK 2271-2-3. TELEGRAMS:— PUMPS, CLYDEBANK. 


WEIR 















SEA 
WATER 


EVAPORATING & DISTILLING PLANTS EVAPORATING AND DISTILING PLANT AT 


THE ADEN REFINERY OF THE BRITISH 


i 
ELI orgy 


PETROLEUM CO., LTD. IT PRODUCES 
by providing ample supplies of fresh water distilled from sea water, have made possible 134,000 GALLONS OF FRESH WATER A 
the economic development of many areas with no natural supply of fresh water. DAY FROM SEA WATER. 
Ships too, with Weir Evaporators, can make the longest voyages without buying fresh 
water en route, leaving more room for paying cargo, and always being sure of pure 
fresh water for all the ship's services. 


Write for Publication No. IL. 151. 
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THE UNITED STEEL COMPANIES LIMITED, SHEFFIELD, ENGLAND 


STEELS for the 
PETROLEUM IN DU, 
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*A Symphony in Steel** 4 British Petroleum ( 
THE UNITED STEEL COMPANIES LIMITED, SHEFFIELD, ENGLAND THE UNITED 
APPLEBY-FRODINGHAM STEEL COMPANY ~ SAMUEL FOX & COMPANY LIMITED - UNITED COKE & CHEMICALS COMPANY LIMITED 


STEEL PEECH & TOZER ° UNITED STEEL STRUCTURAL COMPANY LIMITED : WORKINGTON IRON & STEEL COMPANY 
DISTINGTON ENGINEERING COMPANY LIMITED - OWEN & DYSON LIMITED YORKSHIRE ENGINE COMPANY LIMITED 
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The Saffire Combined Outfit introduced by 


British Oxygen last October met with immediate 

success and its versatility and efficiency have 

been proved on every job. The basis of the outfit 

is a common shank, to which various heads can be fitted 
for welding, cutting, heating and flame cleaning — 

virtually four blowpipes in one. The Saffire can be purchased 
for any one or all of these applications, and can be 


built up to meet your needs as they occur. 


(©) BRITISH OXYGEN 


BRITISH OXYGEN GASES LTD., INDUSTRIAL DIVISION, 
SPENCER HOUSE 27, ST. JAMES’S PLACE, LONDON, S.W.1 
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ASHMORE, BENSON, PEASE & CO 


(MEMBER OF THE POWER-GAS GROUP) 
STOCKTON-ON-TEES AND LONDON 


AUSTRALIA . CANADA . INDIA . FRANCE SOUTH AFRICA 
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ISOFLOW FURNACES 
NOW PROCESSING 
300,000 b/d IN 
CATALYTIC REFORMERS 


“ 2 ° 
... and more Isoflows are being 
installed in the largest 
reformers under construction 


1 a © oe oS 


The continuous production of high octane gasoline by cata- 
lytic reforming demands sturdy, efficient, soundly designed 
equipment. This is especially true of furnaces. 


The Wide acceptance of Petrochem-lsoflow furnaces is due 
to their high efficiency, dependable performance even 
under overload conditions, and their long service life. 
When you apply all the specifications and operating 
requirements to direct fired furnace design you'll find 
e ° ° 
Petr@chem-lsoflows most economically desirable, by any 


— Comparison. ad 
me For Bias chemical and allied process itlaptries 
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DOWELL has the fracturing service 
to help you unlock your formation 


HAT'S your formation? 
Limestone, chert, dolomite, sand? 
Each one’s different and there are many 


variations within each general formation. 


That's why Dowell has developed eight basic 
fracturing services—each for a specific purpose in 
stimulating well production. Also, numerous chemical 
additives have broadened the range of these basic 
treatments to make them even more effective in 


widely-varying formations. 


Services for the oil industry 


ee 





But Dowell is not stopping here. Still better 
materials, techniques and equipment are being 
developed by Dowell’s field and laboratory research 
groups. The Dowell organization—chemists, engi- 
neers, field personnel—is a team you can count 
on to help you unlock your formation. Dowell 


Incorporated, Tulsa 1, Oklahoma. 


“Service Mark of Dowell Incorporated 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 








